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CHAPTER I 

INTRODUCTTON 

Pharmacy (pharmakon, a drug) is the art of identifying, preparing, 
and dispensing medicinal substances. 

A Pharmacopoeia (pharmakon^ a drug ; and jmeo, I make) is a dis- 
pensatory or book of directions, published by authority, which defines 
and fixes the standards of purity of materials used in medicine ; 
it also describes the physical and chemical properties of these materials, 
means of identification, and, in many cases, methods of preparation. 

In earlier times the Pharmacopoeias of many countries were only 
published in Latin, but the tendency of later years has been to print 
the titles in Latin and the text in the vulgar tongue, as exemplified 
in the British Pharmacopoeia. In this the arrangement is as follows : 

1. The official Latin title. 

2. The EngUsh title. 

3. The official S3monym (if any). 

4. The formula, if a definite substance. 

5. The description or definition. ; 

6. The characters and tests. 

WEIQPTS AND MEASURES ^ 

The imperial sj^temof weights and measures is based on two units 
— the yard, the unit of length ; and the pound, the unit of mass. These 
units, from which all others are derived, are deposited at the Standards 
Office, Westminster. 

The yard is the straight line or distance between the centres of 
two gold plugs recessed in a bronze bar, measured at a temperature 
of 62° F. To avoid flexure and facilitate expansion and contraction 
due to variations of temperature, the bar is supported on bronze rollers. 
By the Weights and Measures Act this measure is declared to be the 

* yard, from the Anglo-Saxon ^rd^ a rod. 
iTush, from the Anglo-Saxon ynce, or the Latin wuxia, a twelfth part. 
Pmmd, from the Anglo-Saxon ^wn<i/ or the laXSn ponduf^ a weight. 
Grain^ from the Latin grarmmj a seed. 

Qu4iTt^ from the Latin quartm^ a fourth. ^ 

Pint, from picftay painted on, or marked, as the ancient measuring vessels. 
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only unit or standard measure of* extension, and all other measures 
of extension, whether linear, superficial, or solid, are derived from it. 

One third part of the imperial standard yard is called 9k foot, and 
one twelfth part of the foot an inch. 

The pound is the weight in vaciw of a platinum cylinder, and from 
this unit all other weights are derived. One sixteenth part of the 
imperial standard pound is called an ounce, and one sixteenth part of 
such an ounce a dram, and one seven-thousandth part of the imperial 
standard pound a grain. These weights are called avoirdupois weights. 

The unit or standard measure of capacity is the imperial gallon ; 
it contains ten imperial pounds weight of distilled water weighed in 
air against brass weights, the water and air both being at a tempera- 
ture of 62° F., the barometer standing at 30 inches. The qu^irt is 
the one-fourth part, and the pint the one-eighth part of the imperial 
standard gallon. 

It is unlawful to use for trade purposes any weight or measure 
other than those derived from the imperial standards. The following 
exceptions are, however, made : Drugs, sold by retail (dispensed), 
being allowed to be vended by apothecaries' weight, and precious 
metals and precious stones by troy weight. 

In 1897 a Bill legalising the use of weights and measures of the 
metric system came into operation, and standards derived from the 
rnet/re-ivlernatioTml and kilogramme-interruUional were deposited with 
the Board of Trade. These standards, which assure the invariability 
and accuracy of metric weights and measures throughout the civilised 
world, were adopted by a committee of representatives from the 
twenty-one States belonging to the Convention. 

The unit of length, the metre-irUernational, is the length (measured 
at 0° C.) of an iridio-platinum bar deposited with the Board of Trade. 
The legal equivalent of the metre is 39*370113 inches. 

The unit of weight, the kiiogramme-intemationcd, is the weight in 
vacuo of an iridio-platinum cylinder deposited with the Board of 
Trade. The litre contains one kilogramme of distilled water at its 
maximum density (4° C). 

These standards are all arbitrary. Thus, the yard measure, 
if lost, is no longer required, as formerly, to be restored by reference 
to the length of a pendulum vibrating seconds of mean time in the 
latitude of Greenwich at sea level, nor the pound to be restored by 
computation from the weight of a cubic inch of distilled water at 
62° F. Neither is the theoretical metre any longer regarded as the 
one ten-millionth part of the elliptic quadrant of the meridian passing 
through Paris, nor the kilogramme as the weight of distilled water 
contained in a cubic decimetre. The metre-international has, how- 
ever, been found to contain 1,553,163*5 wave-lengths of the red ray 
of the spectrum of cadmium measured in air at 15° C, and under 
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an atmospheric pressure of 760 mm., so that the length could be 
re-determined, if necessary, to within a micron. 

As it would obviously be undesirable that the original standards 
should be in every-day use iox purposes of comparison, the Board of 
Trade provides exact copies of the imperial ones, as well as multiples 
and aliquot parts of the same. 

Every weight and measure used in trade is required to have its 
denomination stamped upon it in legible figures and letters, in addition 
to a stamp of verification. 



DENOMINATION OF STANDARD WEIGHTS AND MEASURES IN COMMON 
USE IN PHARMACY UNDER THE DIRECTION OP THE BOARD OP 
TRADE 

Apothecaries^ Weight 

Weight in grains in terms of the imperial 

standard pound, which contains 

7000 such grains 

Ounces : 

10 ouuces 4800 grains 

8 „ 

6 „ 

4 „ ....... 

2 „ 

1 ounce 



Dbachms : 

4 drachms, or half an ounce . 
2 „ .... 
1 drachm 



Scruples : 

2 scruples .... 
1^ „ or half a drachm . 
1 scruple 

i „ ..... . 

Gbains: 

6 grains 

5 „ 

4 , 

3 

2 

1 giaiu 

i 



3840 


»> 




2880 


»> 




1920 


19 




960 


if 




480 


»» 


Abbreviations or 
Symbols allowed 


240 


91 


Siv- 


120 


91 


3ij- 


60 


91 


5J- 


40 


11 


'dij- 


30 


»> 


588. 


20 


11 


Bj- 


10 


11 


•)88- 


6 


11 




5 


11 




4 


11 




3 


» 




2 


» 




1 


gram 




0-5 


»» 
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Apothecaries* Measure 

Temperature = 62® Fahrenheit. 
Denomination Barometer s 30 inches. 

Imperial pound = 7000 grains. 
A fluid ounce and the multiples \ One fluid ounce contains 437*5 
thereof from 1 to 40 fluid ounces . I grains weight, or ^ J^ of the im- 
Half a fluid ounce . . . J penal gallon 

^ .!'"^^J^''^'^ .*"! ^I'". ,"i"l*»Pl«« ] One fluid drachm = i fluid 



^ iLxuxx ounce, 
or 54*6875 grains of water 



thereof from 1 to 16 fluid drachms r 
Half a fluid drachm . . . ) 

A minim and the multiples thereof | One minim = jl^ fluid drachm, or 

from 1 to 60 minims . . . ) 0-9114583 grain of water 



Avoirdupois Weight 



Denomination 

56 pounds, or half hmidredwei^t 
28 „ or quarter hundredweight 
14 „ or stone . 

7 , 

4 „ .... 

2 „ .... 



1 pound, or 7000 grains 
8 ounces, or half pound 

4 „ or quarter pound 

2 „ ... 

1 ounce, or 437-5 grains 
8 drams, or half ounce 
4 „ ... 

2 

1 dram 



Abbreviations or Symbols 
allowe<l 

56 lb., or \ cwt. 

28 „ ori „ 

14 „ 



7 „ 
4 „ 
2 „ 
lib. 

8 oz., or \ lb. 
4 „ or ^ „ 
2 „ 

1 „ 

8 drs., or \ oz. 
4 „ or i „ 

2 „ 
Idr. 

\ n 



Grains Weight 
Denomination Abbreviations allowed 

4000 grains 4000 gr. 



2000 
1000 

500 

300 

200 

100 
50 to 001 grain 



2000 
1000 „ 

500 „ 

300 „ 

200,, 

100,, 
50 to 0*01 gr. 



Troy Weight 

Decimal troy bullion weights are legal from 500 ounces troy down 
to 0001 ounce troy, but these weights are not employed in pharmacy. 
Apothecaries' weights are often incorrectly termed troy weights. 
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Denomination 


Abbreviations 


1 gallon 


. . . . Igall. Cj.' 


i ., ... 


. . . . i „ Css. 


1 quart 


. 1 qt. Oij. 


1 pint 


. . . . Ipt. Oj. 


i ., ... 


J pt. Oss 


IgiU . . . 


. . . . ipt. 



A cubic inch of water at 62° F., free from air and weighed in air 
against brass weights of the density 8* 143, with the barometer at 
30 inches, weighs 252*286 grains. 

A cubic foot of water, free from air, under precisely the same con- 
ditions, weighs 62*278601 lb. ; that is to say, a cubic foot of water 
measures very nearly 6^ gallons. 

To convert pounds troy into pounds avoirdupois x 0*822857 
„ „ avoirdupois into pounds troy x 1*21528 

Metric Weights and Measures, tpith their Legal Equivalents 



I micromillimetre (/a/a) ( j^^g J (^^^ milli- 



metre = 

1 micron (p) (y^Vry millimetre) . . = 

I millimetre (mm.) doVo metre), 0001. = 

1 centimetre d^^ metre), 0*01 . . = 

I decimetre {^q metre), 01. . = 

L metre, 10 = 

1 cubic centimetre (cc) . . = 

1 litre (or 1000 cubic centimetres) . = 

1 milligramme (mgr.), 0001 . . . = 

1 centigramme (xiiy gramme), 01 . = 

I decigramme dV gramme), 01 . . = 

I gramme, 1-0 = 15-43235639 

1 kilogramme =15432-35639 grains 



000000003937 inch 
0-00003937 inch 
003937 inch 
0-3937 „ 
3-937 inches 
39-370113 „ 

16-9315 minims 
1-7598 pints 

001543235639 grain 
01543235639 „ 
l-54323i}639 grains 



i inch 

i foot (12 inches) .... 
I yard (3 feet) 

I minim {}\\) (0-91146 grain) . 

I fluid drachm (3) . 

I fluid ounce (%) 

I gallon (Cong.) .... 

I grain 

I ounce, avoirdupois (437-5 grains) 
I pound (7000 grains) 



25-39997 millimetres 
0-30479967 metre 
0-914399 

059 19 cubic centimetre 
3-552 cubic centimetres 
28-4123 „ 
4-5459631 litres 
0-064798918 gramme 
28-34953 grammes 

0-45359243 kilogramme 
r:0-80235216 kilogrammes 



1 hundredweight (cwt.) . . . . = 

* The sign for the gallon, C, is derived li-oiu the Latin con^iu^, a Roman meafiurc 
containing six sextarii. The sign for the pint, O, is derived from octariut. The 
Roman sextarius was the sixth part of the congius, but as our gallon is divided 
into eight parts, it became necessary to coin a fresh word. 
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1 grain, apothecaries' weight . . . = 64*798918 milligrammes 

1 scruple, „ „ (20 grains) = 1*2959783 grammes 

1 drachm, „ „ (60 grains) = 3*887935 „ 

1 ounce, „ „ (480 grains) = 31 1034806 grammes 

The follovring are approximate equivalents, and may be used for 
rough calculations : 



Length 
I millimetre (0 001) =0^5 inch approx. 
1 centimetre (001) = V „ „ 

1 decimetre (0*1) =4 inches „ 
I metre = 3*28 feet „ 



Weight 

1 gramme = 15J grains approx. 
1 kilogramme = 21 pounds „ 



Capacity 
1 cubic centimetre = 15 minims approx. 
^ f Ij pints 

1 or 61 cubic inches approx. 



1 litre 



Maximum Error Tolerated in Weights (Order in Council, 1907) 

Allowance in Grains ; heavy, or in excess only 
Avoirdupois Weight 

561b. 
28 „ 
U „ 

7 „ 

4 „ 

2 „ 

1 „ 

80Z. 

4 „ 



and under 



.Iron Weights 


Brass' 


Weights 


00 grains 


50 grains 


40 „ 


20 


>> 


24 „ 


12 


>> 


16 „ 


8 


>> 


12 „ 


6 


>> 


8 ,, 


4 


>> 


4 „ 


2 


>> 


4 „ 


2 


» 


4 „ 


2 


99 


1 grain 


i 


gram 


i » 


i 


f9 



Apothecaries' Weight 
10 ounces 
8 „ 
6 „ 
4 „ 
2 „ 

1 ounce 

4 drachms . 

2 ,. 

1 drachm 

2 scruples 

1 scruple 

i „ 

6 grains 



Allowance in Grains ; heavy, or 
in excess only 



-0*3 grain 



0-2 



01 



08 
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Apothecaries' Weight 

5 grains 
4 „ 
3 „ 

9 

1 grain 

i „ 



Allowance in Grains ; heavy, or 
in excess onlj 



:- 06 grain 



005 
004 



Maximum Error Tolerated in Apothecaries' Graduated Glass Measures 



Approximate Internal Diameter 
of Measure 



4 1 


inches 


3J 


t) 


3 


»» 


H 


>» 


2 


>> 


If 


>» 


H 


>) 


n 


}) 


1 


inch 


s 


>f 


i 


>» 



Allowance in Minims, in exces>s 
or in deficienc^y 

. 25 minims 

. . 20 

. . 18 



U 
10 

8 

6 

5 

4 

3 

2 

1 minim 



Maximum Error Tolerated in Larger Measures of CajMcity 

Allowance in excess only 

Gallon 2 fluid ounces 

Half gallon 1 fluid ounce 

Quart 1 „ „ 

Pint 4 fluid drachms 

Half pint 3 „ „ 

GiU 2 ,. 



Note. — Although weights and measures falling within these limits are stamped, 
pbarmacists should see that dispensing weights are accurate. 
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CHAPTER II 

WEIGHING AND MEASURING 

The balance. — The balance is an instrument for determining the 
relative weight of bodies ; in other words, the measure of their 
gravitating force. 

The ordinary prescription balance (fig. 1) consists of a lever of 
the first kind, with its fulcrum in the middle. This lever is called 
the beam. At the extremities of the beam are suspended two pans. 



.<^i 




Fig. 1. — Dispensing Balance 



The fulcrum consists of a hardened steel prism, called the knife-edge, 
which passes through the beam at right angles, and rests with its 
sharp edge or axis of suspension upon two supports made of hardened 
steel. 
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Since two equal forces in a lever of the first kind cannot be in 
equilibrium unless their leverages are equal, the length of the arms 
ought to remain equal during the process of weighing. To secure 
this the pans are suspended from hooks, each of which is dependent 
on a knife-edge enclosed in the box ends o^ the beam. By this 
means the pans are suspended from mere points, which are practically 
unmoved during the oscillations of the beam. 

When a good balance is placed on a level plane it ought to satisfy 
the following conditions : 

1. The tvjo arms of the bcdance ought to be equal ; otherwise, unequal 
weights will be required to produce equilibrium. To test whether 
the arms of the balance are actually equal, weights are placed in both 
pans until the beam becomes horizontal : the contents of the pans are 
then interchanged, when, if the arms are equal, the beam will remain 
horizontal ; but if not, it will descend on the side of the longer arm. 

2. The balance ought to be in equilibrium when the pans are empty, 
for otherwise unequal weights must be placed in the pans to produce 
equilibrium. It must be borne in mind, however, that the arms 
are not necessarily equal even if the beam remains horizontal when the 
pans are empty, for this result might be brought about by giving 
the longer arm the lighter pan. 

3. The beam being horizorUal, its centre of gravity ought to be in 
the same vertical line with the edge of the fulcrum, and a little below the 
latter, otherwise the beam will not be in stable equilibrium. Further, 
the beam should be perfectly rigid, of moderate length, and as light 
as is consistent vdth strength. 

In many dispensing establishments the hand balance (fig. 2) is 
preferred for general use. Its advantage depends upon the rapidity 
with which weighings may be made, as well as the fact that, owing 




Fig. 2.— Hand Balanck. 



to its portable form, such a balance may be carried from one place 
to another for the purpose of making a weighing, instead of bringing 
all substances to the balance. The hand balance shoukl be made of 
the best materials, the beam about 7 inches long. The knife-edges 
and rings at the ends of the beam should be contained in boxes to 



12 



GENE HAL PROCESSES 



protect tliem from injury. Dispensing balances of this kind are usually 
provided with nickel-plated pans. The greater number of medicinal 
substances may be weighed directly on these pans without injury, 
but such chemicals as iodine, phosphorus, mercuric chloride, etc., 
should be weighed on glass. For this purpose it is convenient to keep 
a pair of accurately balanced watch-glasses of such size as will lie 
comfortably on the metal pans. 

Some pharmacists prefer balances having one of the pans made 
of glass. The objection to the latter is its liability to chip when 
tapped upon the edges of mortars and glasses, necessitating frequent 
adjustment. If money is no great object, the pans may be made of 
platinum, as this metal is attacked by very few chemicals in the cold. 

The manner of holding the balance is shown in fig. 2, the tassel 
being grasped between the thumb and forefinger of the left hand, 
the other fingers resting against the frame to ensure steadiness. Hand 
balances should only be raised a short distance from the counter, 
and on no account should the practice of raising the balance to the 
level of the eye be encouraged. 

For weighing quantities of less than 2 grains a more sensitive 
balance than either of the foregoing is necessary. Fig. 3 shows a 
very sensitive type of balance constructed on the Dutch system. 





Fig. 3.— Poison Balanci:. 



Fig. 4.— Counter Balance. 



The bearings are of hardened steel working on agate planes, and the 
instrument is provided with a steel pointer and index. »Such a balance 
should weig^i to the tenth of a grain. 

For weighing large quantities of material, balances of stronger 
construction are required. The forms in most common use are 
known as ' inverted ' or counter machines, and possess more than 
three bearings. When the load does not exceed 1 to 2 lb. the pattern 
shown in fig. 4 finds many applications, while fig. 5 is designed for 
loads up to 28 lb. 

Stamping of trade balances. — Every weighing instrument used in 
trade is required to have the manufacturer's name as well as the 
maximum load marked in some conspicuous place. The maximum 
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load indicates the greatest weight the machine is constructed to 
carry. In addition, every instrument is required to bear an 




Fig. 5.— Large Counter Balance. 

inspector's stamp of verification, which is usually placed on a small 
stud or plug of soft metal under or above the central bearing. 

All scale beams and counter weighing machines for weighing 
under 1 cwt. are required to turn accurately within the following 
limits : 

Counter Weighing Machines 

with more than three bearings, 

and Spring Balances 

8 drams avoir. 
^ >> if 
2 )» )) 
1 dram ,, 
20 grains 
10 „ 
5 „ 

The above table only gives the limit of sensibility required in 
machines for purposes of vending. Prescription balances, whether of 
the hand or standard pattern, should turn readily with J grain, while 
the poison balance should be sensitive to ,V. grain. 

The chemical Imlance. — For general pharmaceutical assaying the 
balance shown in fig. 3 is sufficiently exact, but for operations 
requiring a higher degree of accuracy a proper chemical balance 
must be employed. Fig. (S illustrates a quick-moving balance, 
constructed on Bunge's system. The triangular beam, which is very 
short, is made out of one piece of metal, thus ensuring rigidity ; all 
the knife-edges and planes are made in agate, friction being reduced 



Maximam Load of 

the Weighing 

Instrument 


Scale Beam 
Balances 


1 cwt. . 


.4 drams avoir. 


56 lb. . . 


^ » 11 


H 


. 1 dram „ 


7 „ . . 


. 20 grains 


4 „ . . . 


. r> „ 


1 „ . . 


9 

*^ 11 


1 oz. 


, 1 grain 
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to a minimum. The pans are platinised to prevent rust, and are 
provided with compensating stirrup suspenders to support them, thus 
preventing shifting of the knife-edges when the load is not placed in 
the centre of the pans. The centre agate plane in this class of 




Fig. 6. — Analytical Balance. 



balance, unlike all others, is made to rise perpendicularly and lift 
the beam, so that the latter swings quite free from its supports. 
A balance in good order should be sensitive to j\ milligramme 
(0-0001) with a load of 100 grammes. 

Balances should be kept free from acid fumes and moisture. 
A bottle containing quicklime or dried calcium chloride ought to be 
kept in the balance case, and replenished as often as required. When 
working, the motion of the beam should be gently arrested when the 
pointer is at zero, and on no account should anything be added to or 
removed from the pans while the beam is free to oscillate. Substances 
to be weighed should not be placed directly on the pans ; liquids and 
hygroscopic solids are weighed in stoppered glass bottles ; solids 
unaffected by exposure to the atmosphere may be weighed in platinum 
or porcelain dishes, or in watch-glasses. Fig. 7 shows the weighing 
bottle in general use ; fig. 8, a weighing tube ; and fig. 9, a pair of 
watch-glasses held together by a spring clip. 
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The weights used in analytical operations are those of the metric 
system. The usual shape for weights of 1 gramme and upwards 




Fig. 7. Fm. 8. Fig. 9. 

Weighing Bottle. Wkighing Tube. Watch-glasses. 

is that of a short cylinder, with a handle at the top, which enables 
them to be lifted by small forceps. The weights from 0*5 gramme 
downwards are made of either platinum or aluminium. These small 
-weights are usually flattened, with one corner turned up to facilitate 
lifting. Fig. 10 shows such a set of analytical weights, contained 
in a velvet-lined box, and provided with forceps for lifting them. 




50 


20 


20 


10 


5 


2 


2 


1 


•5 


•2 


•2 


•1 


•05 


•02 


:02j 


01 



Fig. 10.— Analytical Weights. 



Fig. 12. 



The rider is a piece of wire bent into the form shown in fig. 11, so 
that it lies astride the graduated beam. As a rule, balances em- 
ployed in chemical analysis have each arm of the beam divided into 
ten equal divisions, each of which is subdivided into ten. Using a 
centigramme (O'Ol) rider ^ each division on the beam corresponds to 
I milligramme (O'OOl), and each of the subdivisions to the tenth of 
a milligramme (00001). 

It is convenient to keep the weights on a sheet of white cardboard, 
ruled into as many squares as there are weights, each square having its 
denomination plainly marked in ink (fig. 12). When a weighing has 



16 



GENERAL PROCESSES 



been made, a check is obtained by comparing the value of the weights 
on the scale pan with the uncovered spaces left on the card. This 
card of weights should be kept on the floor of the balance-case, on 
the right-hand side of the pedestal. 

Measures, — All measures and graduates used in trade are required 
to bear a stamp of verification. For measuring large volumes of 
liquids which are without action on the metal, copper vessels, tinned 




Fig. 13.--C0PPER Measure. 



Ftg. 




Pewter Measure. 



inside, are usually employed, as fig. 13. In measures of this de- 
scription the proper volume is indicated when the surface of the liquid 
corresponds with the constricted portion of the neck. Measures of the 
type illustrated in fig. 14 contain the designated volume when filled 
to the brim. For measuring hot liquids the graduated earthenware 





Fk;. 15— Graduated Jrn. 



Fig. 16.— Glass Gradi-ate. 



jug shown in fig. 15 is exceedingly useful. The foregoing class of 
measures cannot be used for dispensing purposes on account of the 
comparatively large errors tolerated. Thus, a one-gallon metal measure 
may hold two fluid ounces in excess and yet lie a legal measure ; the 
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half-gallon and quart may hold one fluid ounce, and the pint half an 
ounce, in excess. As will be seen from the table given in the preceding 
chapter, apothecaries' measures are required to be more exact. 

For dispensing purposes glass measuring vessels are employed. 
For quantities from forty to ten fluid ounces the graduates may be 
of the shape shown in fig. 16, but for smaller quantities the measures 
should be conical (figs. 17 and 18). It is not well to have the gradua- 
tions too close together in any measure, as this leads to confusion. 
Thus 40 fl. oz. and 20 fl. oz. graduates cannot accurately be used to 
measure smaller fractions than one fluid ounce, nor 10 fl. oz. 





Fig. 17.— Comical Graduate. 




Fig. 18 Conical Graduate. 



Fig. 19.— Minim Pipette. 



measures to indicate less quantities than half an ounce. The follow- 
ing graduates are a necessary equipment of the dispensing counter : 
40 fl. oz., 10 fl. oz., 16 fl. dr., and 4 fl. dr. For measuring small quanti- 
ties of potent remedies, as prussic acid, solution of strychnine, etc., a 
minim pipette should be used. This consist^ of a pipette graduated in 
minims fitted with a plunger like an ordinary sjrringe (fig. 19). 

When measuring with glass graduates, the bottom of the meniscus 
should be made to coincide with the graduation. At first considerable 
difficulty may be experienced in holding the measure level, and, until 
this habit is acquired, the student should check every measurement 
by placing the glass on a level surface. 

2 
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CHAPTER III 

SPECIFIC GRAVITY 

All intimatte acquaintance with the methods used for ascertaining 
the specific gravities of solids and liquids is of importance to the 
pharmacisf;. 

Specific gravity may be defined as the relative weiglits of equal 
volumes of substances expressed in terms of a given unit ; 
in the case of gases the unit is hydrogen, while Uquids 
and solids are compared with diatilled water at 60° V. 
(15-5° C). 

In order to determine the specific gravity of a sub- 
stance it is necessary to find its weight and the weight of 
an equal volume of the unit, and then to divide the first 

a weight by the second ; the quotient expresses the specific 
gravity of the substance. 
The specific gravity of a liquid may be determined in 
three ways : (1) by hydrometer; (2) by direct weighing 
in a flask ; (3) by the hydrostatic balance. 

(I) By hydrometer (fig. 20). — Float the hydrometer in 
the liquid adjusted to 15*5° C, and read off the number 
indicated at the surface of the liquid. The specific gravity 
is obtained by dividing this number by 1000. 

Examples, — An ordinary hydi'ometer floats in sulphuric 
acid at 1843 : what is the specific gravity ? 

1843-rl000 = l-843 8p.gr. 
Fig. 20. An ordinary hydrometer floats in ether at 720 : what is 

HyDRoMETEB ^j^^ gpedfic gravity? 720-j-lOOO = 0720 sp. gr. 

For liquids heavier than water hydrometers are graduated from 
1000 upwards ; for liquids lighter than water from 1000 downwards. 

Specijic gravity beads are frequently employed by manufacturers 
who require constantly to adjust the specific gravity of the same 
class of liquid. These beads do not rise to the surface, but float 
indifferently in any liquid of their own gravity, and are especially 
useful as indicators when a liquid has to be evaporated to a given 
density. They may be regarded as hydrometers which indicate but 
one gravity. 
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(2) By the specific gravity flask. — As a rule, flasks holding 50 or 
25 grammes of water at 15-5° C. are employed. The operation simply 
consists in counterbalancing the flask, filling it with the liquid at 
15-5° C, and weighing. The weight of the liquid divided by the 
capacity of the flask gives the specific gravity. 

Examxple. — A 50-c.c. flask weighed 15 grammes ; when filled with 
water, 65 grammes ; filled with rectified spirit, 56*7 grammes : what is 
the specific gravity of thespirit? 56-7-15=41-7 ; and41-7-r-50 = 0-834. 

The bottle shown in fig. 21 is commonly used for taking specific 
gravities, but ip not to be generally recommended.^ It is of slight 
blown glass, fitted with a perforated stopper. The bottle is filled, 
the stopper inserted, when the surplus liquid fiinds its way out through 
the perforation. The bottles may be used when the temperature is 





Fig. 21.— Specific Gravity Bottle and Fig. 22.— Regnault*s Specific 

Counterpoise in Case. Gravity Bottle. 

below 15-5° C. ; but it is manifest that if the bottle is filled at 15-5° C, 
and the room in which the operation of weighing is conducted is 18° C, 
expansion of the liquid will take place, and the experiment will be 
ruined by reason of the contents oozing out through the perforated 
stopper. 

Fig. 22 shows the specific gravity bottle designed by Regnault. 
The liquid is introduced in the ordinary way, the temperature 
adjusted to 15*5° C, the bottom of the meniscus being made to cor- 
respond with a mark on the neck. The stopper is then inserted, and 
the bottle weighed. The advantages of a bottle of this description 
are obvious, as, once it is filled to the mark with liquid at the proper 
temperature, the weighing may be conducted at any higher tempera- 
ture, the neck of the bottle being sufficiently long to allow for 
expansion within any reasonable limits without loss. Moreover, as 
the stopper is accurately ground, there can be no loss by evaporation. 

(3) By the Westphal balance. — The apparatus known as the 
Westphal specific gravity balance (fig. 23) depends upon the applica- 
tion of the principle that a solid body immersed in a liquid apparently 
loses exactly the weight of its own volume of that liquid. A small 
thermometer, counterbalanced by the sliding weight at the opposite 

■ It is, however, useful in taking the specific gravities of fats, q.v. 
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end of the beam, is placed in the liquid, and the loss of weight restored 
by rider weights, which indicate the specific gravity without further 




Fig. 23.— Westphal Specific Gravity Balance. 

calculations. Fig. 24 illustrates the position of the weights for a few 
specific gravities. 



r^i. h\yth\ifn.iri 0747 






IlZI 0-8033 



rTj 1^ 1' h \> 1^ 1^ i« 



•A 



6Z)O8l0 



/\ 







Fig. 24. 



Fig. 25.— Mohr's Balance. 



Fig. 25 illustrates Mohr's method. Any accurate balance may be 
used by detaching one of the scale pans and suspending a thermo- 
meter in its place, and then comiterpoising. The further operation 
does not differ from that described above. 

If a specific gravity bottle or instrument graduated at any fixed 
temperature be used for a liquid at a higher or lower temperature, 
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the specific gravity of that liquid as referred to water can only be 
ascertained by determining the weight of an equal volume of water 
also at the same temperature. This may be done by actual experi- 
ment or by reference to the following table : 

Weight of 1 c,c. of Distilled Water at Different Temperatures 



At 0^ = 



C. 

2^ 
3° 

4° 
5° 

6° 

70 

8° 
9° 
lO*' 
IP 
12^ 
13° 



Gramme 
0-99988 
0-99993 
0-99997 
0-99999 
1-00000 
0-99999 
0-99997 
0-99993 
0-99989 
0-99982 
0-99974 
0-99965 
0-99955 
0-99943 



c. 


Oramme 


At 14° 


= 0-99930 


15° 


= 0-99915 


15-5' 


'= 0-99908 


16° 


= 0-99900 


17° 


= 0-99884 


18° 


= 0-99866 


19° 


= 0-99848 


20° 


= 0-99827 


21° 


= 0-99806 


22° 


■^ 0-99785 


23° 


= 0-99762 


24° 


= 0-99738 


25° 


= 0-99714 



Thus a 50-gramme specific gravity bottle graduated at 15*5° C. 
is found to hold 53 grammes of a liquid at 18° C. 

Reference to the above table shows that 1 gramme of distilled 
water at 18° C. weighs 0-99866 gramme. 

Therefore, at 15*5° C. the specific gravity of the liquid will be 

;50Ta99866"" ' ■ 

Specific Gravity of Solids 

(a) When the substance is heavier than and insoluble in water. 

The substance is suspended by fine 
silk to one arm of a balance and weighed 
in air; it is then weighed in distilled 
water, as fig. 26. According to the Law 
of Archimedes it displaces its own volume 
of water, and the weight in air divided 
by the weight of the displaced water gives 
the specific gravity. 

Example. — A piece of metal weighs 
12*04 grammes in air, and when suspended 
in distilled water at 1 5-5° C. 10-47 grammes : 
what is its specific gravity? 12-04 — 1047 
= 1-57. Then 12-04-r-l-57 = 7-6688sp.gr. 

(6) When the substance is insoluble 
in but lighter than water, it is necessary 
to attach a sinker to the body to keep 
it entirely immersed during weighing, ^he procedure is as follows. 
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(1) Weigh the sinker in air, then .in water, and subtract the 
latter from the former weight. This gives the weight of water displaced 
by the sinker. 

(2) Weigh the substance in air, then fasten it with fine silk to the 
sinker ; weigh both in water and subtract from their combined weight 
in air. This gives the weight of water displaced by both, 

(3) If now the weight of water displaced by the sinker alone (1) 
is subtracted from the weight of water displaced by sinker and sub- 
stance together (2), the difference is the weight of water displaced by 
the substance alone. 

(4) The specific gravity can now be obtained by dividing the weight 
of the substance in air by the weight of water it displaces. 

Example, — A piece of yellow beeswax is found to weigh 3 grammes in 
air; tlie sinker used weighs 12 grammes in air and 10*8 grammes in 
water at 155° C. ; their combined weight in water is 1068 grammes : 
what is the specific gravity of the wax ? 

1. Weight of sinker in air 12 00 

Weight of sinker in water . . . .. 10*80 

Weight of water displaced by sinker . . 1-20 

2. Weight of sinker in air 12-00 

Weight of wax in air 3-00 

15-00 
Combined weight in water . . .10*68 

Weight of water disj)laced by both . . .4*32 

3. Weight of water displaced by sinker alone . 1*20 

Weight of water displaced by wax alone . 3 12 

The weight of the wax in air is 3 grammes ; the weight of an equal 
bulk of water 3'12 grammes. Then 3*00-7-3-12 = 0*9615, the specific 
gravity of the wax. 

(c) For the determination of the specific gravity of solids soluble 
in water some other liquid of known specific gravity must be used for 
immersion. The substance is weighed in air, then in the liquid ; the 
weight in air is divided by the weight of the liquid displaced, and the 
quotient multiplied by the specific gravity of that liquid. One of 
the most convenient liquids to use for the above purpose is rectified 
oil of turpentine, which has a specific gravity of about 0'870. 

Example, — A crystal weighs 35 grammes in air, and 15*95 grammes 
when immersed in oil of turpentine (ap. gr. 0*87) : what is its specific 
gravity ? 

Weight of crystal in air 35*00 

Wei«;ht of crystal in turpentine .... 15*95 

Weight of turpentine displaced . . . . 19 05 
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Then 35-00 -r- 1905 = 1 83, specific gravity of crystal as compared with 
oil of turpentine. Then 1*83 x 0*87 = 1-5984, specific gravity of crystal 
as compared with water. 

Baume's and Twaddell's hydrometers are commonly employed 
in manufacturing operations on a large scale, and as it is sometimes 
necessary to convert degrees according to these scales into specific 
gravities, or vice versa, the following rules are given : 

To convert degrees Baum^ to specific gravity 

144 



(a) For liquids lighter than water : 



Baum6~°+134 



Example. — Find the specific gravity corresponding to 20® B. 

144 

(b) For liquids heavier than water : ^- — ;^ -- 

144— Baume ° 

ExampU, — Find the specific gravity corresponding to lO"* B. 

To convert specific gravity to degrees Baumr 

144 

(a) For liquids lighter than water : —134°. 

sp. gr. 

144 

(6) P^or liquids heavier than water : 1 44 — 

sp. gr. 

To convert de^ees TivaddeU to specific gravity 
twaddell ° X 0-005 +;i -000. 
Example. — Find the specific gravity corresponding to 80° Tw. 

80 X 0005.== 0-400. Then 0-400 + 1000 =;l-400 sp* gr. 

To convert specific gravity to degrees Twaddell 
Sp. gr.-lOOOH-OOO.l. 

Example. — Find the number of degrees Twaddell corresponding to 
sj>ecific gravity 1-400. 

1 -400-1 000 = 0-400. Then -^^ = 80° Tw. 
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Table showing the relation of Degrees of Baume^s Hydrometer 
to Specific Gravities 



Baiim6 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



Specific 

Gravity I Baume 



lOOOO 
0-9929 
0-9859 
0-9790 
0-9722 
0-9655 
0-9589 
0-9523 
0-9459 
0-9395 
0-9333 
0-9271 
0-9210 
0-9150 
0-9090 
0-9032 
0-8974 



Specific I Degrees I Specific I Degrees Specific 
Gravity I Baum6 ' Gravity I Baum^ Gravity 



For Liquids Heavier than Water 



10000 


19 


11507 


38 


1-3551 


57 


10069 


20 


1-1600 


39 


1-3679 


58 


1-0139 


21 


1-1693 


40 


1-3809 


59 


1-0211 


22 


11788 


41 


1-3942 


60 


1-0283 ■ 


23 


1-1885 


42 


1-4077 


61 


1-0357 


24 


11983 


43 


1-4215 


62 


10431 


25 


1-2083 


44 


1-4356 


63 


1-0507 


26 


1-2184 


45 


1-4500 


64 


1-0583 


27 


1-2288 


46 


1-4646 


65 


1-0661 


28 


1-2393 


47 


1-4795 


66 


1-0740 


29 


1-2500 


48 


1-4949 


67 


10820 


30 


1-2608 


49 


1-5104 


68 


1-0902 


31 


1-2719 


50 


1-5263 


69 


10984 


32 


1-2831 


51 


1-5425 


70 


11068 


33 


1-2946 


52 


1-5591 


71 


1-1153 


34 


1-3063 


53 


1-5760 


72 


1-1240 


35 


1-3181 


54 


1-5934 


73 


11328 


36 


1-3302 


55 


■ 1-6111 


74 


11417 


37 


1-3425 


56 


i 1-6292 


75 



For Liquids Lighter than Water 



27 


0-8917 


43 


28 


0-8860 


44 


29 


0-8805 


45 


30 


0-8760 


46 


31 


0-8695 


47 


32 


0-8641 


48 


33 


0-8588 


49 


34 


0-8536 


50 


35 


0-8484 


51 


36 


0-8433 


52 


37 


0-8383 


53 


38 


0-8333 


54 


39 i 


0-8284 


i55 


40 


0-8235 


56 


41 


0-8187 


57 


42 


0-8139 


58 



1-6477 
1-6666 
1-6860 
1-7058 
1-7261 
1-7469 
1-7682 
1-7901 
1-8125 
1-8354 
1-8589 
1-8831 
1-9079 
1-9333 
1-9595 
1-9863 
20139 
20422 
2-0714 



0-8092 


59 


0-7407 


0-8045 


60 


0-7368 


0-8000 


61 


0-7329 


0-7954 


62 


0-7290 


0-7909 


63 


0-7253 


0-7865 


64 


0-7216 


0-7821 


65 


0-7179 


0-7777 


66 


0-7142 


0-7734 


67 


0-7106 


0-7692 


68 


0-7070 


0-7650 


69 


; 0-7035 


0-7608 


70 


< 0-7000 


0-7567 


71 


0-6965 


0-7526 


72 


0-6930 


0-7486 


73 


0-6896 


0-7446 . 


74 


0-6863 
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CHAPTER IV 

MELTING-POINT AND BOILING-POINT 

The accurate determination of the melting-point of a body is 
frequently an important factor in estimating its purity. If a substance 
begins to melt at a certain temperature, but does not completehj liquefy 
at -the same temperature, the probability is that it contains some 
impurity. Various methods have been devised for determining the 
melting-points of substances, and, notwithstanding the apparent 
simplicity of the operation, even when working with the same 
material, the results of different workers are not always concordant. 

The official process is as follows : A minute fragment of the sub- 
stance to be examined is placed in a thin-walled tube having an 
internal diameter of about 1 millimetre {t,\ inch), and sealed at the 
lower end. This tube should be attached to a thermometer {a, fig. 27) 





Fig. 27.— Apparati's arrangkd fou 

TAKING THE MKI-TING-POIXT OF A 

Wax. 



Fig. 28.-ENLARGKD View of 

(UPILLARY TlTBK AND 
TlIERMOMKTER BrhB. 



SO that the substance is near the middle of the bulb, and the thermo- 
meter, with the attached tube, immersed in a liquid contained in a 
beaker placed over a small lamp flame. Water may be used for 
substances melting below 100° C. ; sulphuric acid, glycerin, or liquid 
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• 
paraffin for higher temperatures. The liquid should, by means of a 

glass ring (6), be constantly kept in motion until the substance is seen 
to melt. The temperature is noted, the tube cooled till the substance 
solidifies, and the operation repeated. The latter reading of the thermo- 
meter should be taken as the msUing-point, To obtain accurate results 
the whole of the mercury colunm of the thermometer should be 
immersed in the heated liquid, but, as this is seldom practicable, the 
mean temperature of the emergent colunm — that is, of that portion 
above the surface of the heated liquid — should be ascertained, and 
the necessary correction applied. To obtain the mean temperature 
of the emergent column, a small thermometer is fixed in such a 
position that its bulb is about the middle of the emergent column. 
The correction may be calculated with approximate accuracy from 
the formula — 

T = < + 0-000143 (^ - N, 

in which — 

t = observed {i.e., uncorrected) temperature. 
t' =r. mean temperature of the emergent column. 
N = length of the emergent column in scale degrees. 

To ensure concordant results the capillary tube must be very 
closely watched, and the temperature noted the instant liquefaction 
takes place. It is better to make three or four determinations, and 
take the mean as the true melting-point. 



BOILTNO-POINT 

A liquid is said to boil when the tension of its vapour over- 
comes the pressure of the surrounding atmosphere.' All pure 
substances which boil without decomposition have a definite boiling- 
point if the pressure remains constant. An apparatus arranged 
for the determination* of a boiling-point is shown at fig. 29. The 
thermometer should extend well below the side tube, but should 

' The point at which the tension of the vapour of a liquid overcomes the pressure 
of the surrounding atmosphere is made clear by the following experiment : Procure 
a piece of glass tubing about 34 inches long, and seal one end in a Bunsen flame. 
Entirely fill with mercury and invert it over a small dish, when the mercury will 
fall until the weight of the column left is equivalent to that of the atmospheric 
pressure. If now by means of a piece of bent glass tubing a little water is intro- 
duced into the lower end of the tube, it at once rises to the surface of the mercury 
and begins to vaporise, the evident result of which will be the depression of the 
mercurial column. This depression of the mercury represents the tension of the 
vapour of water for the particular temperature at which the experiment is made. If 
now the mercury tube is surrounded by a second tube of wider bore, and steam blown 
freely through, the mercury will Ijecome more and more depressed until, when the 
temperature of the steam reaches 100° C, the level will correspond with that 
of the mercury in the dish. At this point the tension of the vapour within the tube 
wiU equal the atmospheric pressure. 
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not touch the surface of the liquid, as dissolved impurities, while 
altering the boiling-point of the liquid, do not affect the vapour. 
In accurate detenninations the entire length of the mercurial column 
should be surrounded by the vapour, but for ordinary observations 
the thermometer may project some distance if protected from currents 
of hot air by a disc of cardboard 
resting on the cork of the flask. 
The liquid is introduced into 
the flask until about one-third 
full, a few pieces of recently 
ignited pumice added to pre- 
vent ' bumping,' and the side 
tube connected with a con- 
denser. 

On the application of heat 
the mercury in the thermo- 
meter rises until the liquid is 
in free ebullition, when it re- 
mains stationary. If the at- 
mospheric pressure be normal 
this temperature is noted as 
the boiling - i)oint, otherwise 
correction must be made. 

If any considerable length 
of the mercurial column is not 

surrounded by the vapour, the temperature of the emergent column 
should be ascertained as directed under Melting-point, and the 
necessary correction applied. 

Fractional distillation, — If the liquid is a mixture of bodies of 
different boiling-points, it will begin to boil at a temperature near 
to the boiUng-point of its most volatile constituent. If the heat is 
carefully managed, distillation will proceed at this temperature until 
ebulUtion ceases, when the receiver is changed. If the heat is now 
increased, ebullition will recommence, and a more or less complete 
separation of the constituents be effected, provided the receivers 
are changed at intervals, so that the several fractions are collected 
between certain limits of temperature. 

The boiling-point of a substance is one of its most important 
physical constants, and is in some cases almost the only means of 
readily identifying it. 




Fig. 29.— Apparatus arranged for 
Determination op Boiling-point. 
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CHAPTER V 

APPLICATfONS OF HEAT 

Heat is not a substance, but a form of energy. All substances are 
supposed to consist of molecules in a state of vibration. The heat 
contained by a body is equivalent to the sum of the kinetic energies 
of its constituent molecules. The more rapid the vibration of these 
molecules, the greater the kinetic energy. The essential difference, 
then, between a hot and a cold body lies in the fact that in the former 
condition the molecules are in a more violent state of agitation than in 
the latter. 

The effects of heat, therefore, are to cause bodies to expand, and 
to bring about a change of state, converting solids into liquids and 
liquids into gases. 

Measurement of heat, — Instruments for comparing the sensible heat 
of various bodies are termed thermometers. The liquid used in their 
construction may be either mercury or alcohol ; the former because 
it only boils at a very high temperature (357° C), the latter because 
it does not solidify above — 130° C. The mercurial thermometer, 
which is almost exclusively used in pharmacy, consists of a calibrated 
glass tube of capillary bore, one end of which is blown out to form a 
reservoir. This reservoir or bulb is filled with mercury, and heat 
applied until the mercury expands and fills the tube, when it is sealed 
with a blowpipe. After filling, the tube is laid aside for some time 
to allow the glass to contract, when it is ready for graduation. Two 
points must be fixed, which represent definite temperatures and which 
can always be reproduced. These are the temperature of melting 
ice and of distilled water boiling under a pressure of 760 mm. In 
the Centigrade (Celsius) thermometer the interval between these 
fixed points is divided into 100 equal parts, called degrees. Degrees 
below zero are designated by prefixing the minus sign ; thuF, — 10° C. 
means ten degrees below the freezing-point of water. 

Although the Centigrade scale is generally used by chemists and 
physicists, that devised by Fahrenheit is in common use in this country. 
The higher fixed point is that of the temperature of boiling water, 
but the zero is that indicated by a mixture of equal parts of sodium 
chloride and pounded ice, the interval between the two being divided 
into 212 degrees. According to Fahrenheit's scale ice melts at 32°, 
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therefore 180 degrees are equal to 100 degrees Centigrade, or 1 degree F. 
is equal to ^ degree C. In converting degrees Fahrenheit into degrees 
Centigrade 32 must first be subtracted, in order that the degrees may 
both count from the same part of the scale. Then, as 1 degree F. is 
equivalent to ^ degree C, it is only necessary to multiply by 5 and 
divide by 9. Conversely, to convert degrees Centigrade into degrees 
Fahrenheit we multiply by 9, divide by 5, and add 32. 




Fic;. 30.— Standarj) Rose Bunsen. 




Fig. 31.— Safety Blnsen. 
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Heating appliances. — The chief sources of heat employed in 
pharmaceutical operations are gas and steam. Gas is used in the 
many t3^es of Bunsen burners ; in these, gas is burnt with sufficient 
air to produce a non-luminous flame possessing great heating power. 
Fig. 30 shows a standard rose Bunsen ; the flame holes are protected 
by a rim, and slope downwards to prevent wet running into the burner, 
as so often happens when liquids boil over. The correct distance 
between the bottom of the vessel and the top of the flame is half an 
inch. Fig. 31 illustrates what is known as a safety Bunsen ; in this 
burner the gas can be turned down to a mere flicker without Ughting 
back, but when turned fully on a flame seven or eight inches high is 
obtained. For heating vessels of large size a triple concentric burner, 




Fig. 32- -Triple Concentric Burner. 



as fig. 32, is of service. Each ring is provided with a separate tap, 
so that the heating capacity may be regulated at will. 

Small vessels may be supported by tripods (fig. 33), or by the 




Fig. 33.— Tripods. 



contrivance shown in fig. 34. This consists of a small 'Bunsen' 
affixed to a standard. The burner may be used for heating flasks, 
etc. ; a ring support is supplied which may be raised or depressed as 
desired, or the burner may be bent over at a right angle, when it 
may be utilised for a seaUng jet. This is a useful arrangement, as 
the wax, being melted in a colourless flame, is not darkened. For 
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heavier work a retort stand may be used. That illustrated at fig. 35 
has the iron supporting rod surrounded by a stout brass tube to 





Fig. 31.- 



-liUKNKU AND SUPl'URT FOR 

Dispensing Bench. 



Fig. 85.— Retort Stand. 



which the rings are clamped. By means of this tube the rings may all 
be raised or lowered simultaneously, while each ring may be removed 
separately. 





Fig. 3G.— Abgand Bunsen. 



Fig. 37.— Spirit Lamp. 



The burners hitherto described require the vessels to be supported 
by tripods or other device at the correct distance above the flame. 
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This is occasionally inconvenient, aud the type of burner shown in 
fig. 36 was specially designed to overcome the objection. 

Spirit lamps. — When a gas supply is not convenient; spirit lamps 
are frequently employed for small operations. For melting sealing- 
wax, et€., the familiar glass lamp, fig. 37, is generally used ; but 
since the introduction of the ' Barthel ' and other lamps of a similar 
type, heating operations of much greater magnitude are possible. 
Barthel's methylated spirit burner (fig. 38) is perfectly safe, and is said 

to give an approximate tem- 
perature of 1300° C. The 
container is filled with methyl- 
ated spirit, connected with the 
burner by flexible metaUic 
tubing, and hung up about 
three feet above the bench. 
To light up, first open the tap 
beneath the container, allow 
time for the. spirit to fill the 
tube, then give the regulating 
screw on the burner half a turn 
to the left, and let some spirit 
overflow into the saucer until it 
is about one-third filled ; then 
close the regulating screw and 
ignite the spirit in the saucer. 
This having burnt out, open the 
regulating screw again, and set light to the spirit vapour escaping at 
the mouth of the burners. By the regulating screw the flame can be 
made large or small, but it should never be less than an inch and a 
half. When the burner has been Ut, any spirit remaining in the parts 
of the burner outside the regulating screw will flare up, but will soon 
burn out. The flame may be imsteady just at first, but quickly 
becomes perfect. This unsteadiness must not be mistaken for the 
irregular yellowish flame which appears if the burner has not been 
sufficiently warmed up ; in the latter case turn the flame down a 
little until the burner is sufficiently heated, and vapour comes off 
uniforndy. 

Sand-baths. — When for' any reason it is undesirable to allow 
the flame to impinge directly on the bottom of the vessel, an iron or 
copper dish of slightly concave shape containing sand may be 
interposed. Aluminium or copper filings conduct the heat more 
readily, and the bath is under better control. 

Furnaces. — For operations in which a greater heat is required 
than is afforded by an ordinary Bunsen burner, small gas furnaces 
are employed. A muffle furnace, as fig. 39, is a most useful adjunct 




Fig. 8«.— Barthel's Methylated 
Si'iRiT Bunsen Burnkh. 
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to a pharmaceutical laboratory, as it can be utilised at all temperatures 
from a cherry-red to a white heat. The burner consists of a circle 
of gas jets arranged so as to leave a central space, in which a fireclay 
block is fitted to form a soUd support for a crucible, or over which a 
muffle may be placed exactly in the focus of heat. To obtain the best 
results the flue should not be less than six feet high. The furnace has 





Fig. 10.— Porcelain Cuuiible. 



Fio. 3i».— Gas Muffle Fuhnace. 




Fk;. 41.— Battersea Crucible. 



two holes at each side, and can be used with two combustion tubes at 
once. For ordinary work platinum or porcelain crucibles (fig. 40) 
are employed, but for fusing caustic alkalies silver or nickel dishes or 
crucibles are necessary. Care must be taken not to use too high a 
temperature, to avoid danger of melting the silver. Moist precipitates 
should never be introduced directly into the furnace, but must first be 
dried in a water or air oven. If this is not attended to, the loss by 
spurting will be very considerable, besides the danger of cracking 
the muffle. A coarser form of crucible is illustrated at fig. 41. 

Should a gas furnace such as the above not be available, ignitions 
and fusions may be conducted over a powerful Bimsen, the heat 
being confined by building an extemporaneous furnace roimd the 
crucible, as illustrated at figs. 42 and 43. Over a Bunsen, such as fig. 31, 
place an iron tripod, as fig. 33, and on this burner build a furnace to suit 

3 
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the height of the crucible. Place the grate "a (fig. 42) on the tripod, 
and on this the cylinders b and c, lastly the cone d. A tail-piece, e, 




Fir,. 42.— FiHECLAY Cylinders, etc., for building Extemporaneous 

Furnaces. 

may be added with advantage for high temperatures, but is not 
absolutely necessary. Fig. 43 shows such a furnace in operation. 

Water-haths, — ^For operations requiring a temperature below 
100° C. a water-bath is commonly employed. This may consist of an 
ordinary copper saucepan (fig. 44), provided with concentric rings, 





Fig. 44.— Copper Saucepan with Rings. 




Fig. 43.- Extemporaneous 
Furn.\ce in use. 



Fig. 



45. — Water-bath with Constant- 
level Apparatus. 



to adapt it for use with dishes and flasks of various sizes. Fig. 45 
shows a conical water-bath, which is useful for melting ingredients for 
suppositories, etc. ; it only holds a small quantity of water, and is 
very rapidly heated, the water being kept at a constant level by the 
apparatus shown at the side. Figs. 46 and 47 illustrate two excellent 
forms of water-bath specially designed for melting ointments. In the 
above forms of apparatus the upper vessel is heated by the vapour 
of the boiling water, consequently its contents never quite reach 
100^ C. When convenient the water-bath should be provided with a 
constant-level apparatus, as fig. 45, to avoid the necessity for constant 
refilling. A home-made apparatus that will answer every purpose 
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may be constructed as follows : Procure a length of glass tubing about 
one inch bore and six inches long, and fit it with two rubber corks. 
A piece of glass tubing, bent as shown in fig. 48, is passed through 




Fig. 46. —Water-bath. 




tH Tyu*. 



WATtR-^SJlTM 



Fio. 47.— Water-bath. 



Fia. 48.— Constant-level Apparatus. 



a hole in the upper cork, and serves for the supply. Two tubes, one 
straight and of wide bore, the other narrower and bent at an angle, 
are fitted to the lower cork. The wide tube serves as the waste, the 
narrow tube is intended to feed the water-bath. • When the connec- 
tions are made and water turned on, it enters by the upper tube, and 
is directed against the sides of the glass reservoir, which it partially 
fills, finally overflowing by the waste pipe. The feed is connected 
with the water-bath, which may be at any distance away ; by raising 
or lowering the apparatus the water is maintained at any desired 
level, the final adjustment being conveniently made by pushing the 
waste-pipe further in or withdrawing it, as the water level is to be 
increased or diminished. 

Vaporisation, — The passage of a liquid into the gaseous state is 
termed vaporisation^ the term evaporation generally being restricted 
to the production of vapour at the surface of a liquid, and ebullition to 
its rapid production in the mass of the liquid itself. If the vapour 
pressure of the Uquid is less than the external (air) pressure, evapora- 
tion can only take place at the surface. This change of state is, 
therefore, distinct from ebullition, in which the internal vapour pressure 
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of the liquid is greater than the external pressure of the air. Under 
this condition steam bubbles are formed in the liquid — i.e., the boiling- 
point has been reached. 

Evaporation takes place at practically aU temperatures, while the 
boiling-point of any pure substance does not vary provided the 
pressure remains constant. 

When water is heated in a flask the portion first heated expands, 
and, becoming hghter, rises vertically ; to replace this warm water the 
colder portion round the sides of the flask descends, and an upward 
current is formed directly over the source of heat while downward 
currents are set up all roimd the circumference. In this way circula- 
tion is promoted, every portion of the liquid being in turn brought 
over the source of heat. Such currents are termed convection currents 
(fig. 49). 



c:^- 





FlG. SO.^EVAPORATINCJ BASIN 




Fig. 49.— Diagram 
SHOWING Convection 
Currents in Flahk. 



Fig. 51.— Evaporating Basin 



After a time the layers of water at the bottom of the flask are 
raised to boiling-point, the bubbles of steam condensing with a sharp 
sound as they rise to the cooler layers. When this takes place very 
rapidly it is termed simmering. The same phenomenon occurs when 
steam under pressure is led into cold water. As the temperature rises 
the bubbles of steam escape from the surface, when the water is said to 
be in ebullition, or to boil. 

The rate at which evaporation takes place depends upon 

(a) The area of surface exposed. 

(b) The humidity of the surrounding atmosphere. 

(c) Tlie relative vapour and atmospheric pressures. 

This being so, it is found that the same quantity of liquid evaporates 
more rapidly 
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(a) In a wide shallow dish than in a narrow deep one. 

(b) // air is blown over the surface, the evaporated particles being 
carried away as quickly as formed. 

(c) If heated, the vapour pressure being increased. It evaporates still 
tnore rapidly if at the same time the atmospheric pressure is reduced. See 
Vacuum Pans. 

In evaporation the escaping vapour is disregarded, but in distilla- 
tion it is condensed and collected. Desiccation is the term applied 
to the extraction of water from solid bodies, as plant substances, 
etc. Exsiccation is generally restricted to the removal of combined 
water from crystallised salts, etc. 



Liner orpet/v 




Steam t>ujUct 



Steam, inlet 



Fig. 52.— Diagram of Jacketed Steam-pan. 

For evaporating small quantities of liquids, earthenware or porce- 
lain basins may be employed, as fig. 50. In larger bulks, tinned- 
copper, aluminium, or enamelled-iron dishes are used. Fig. 51 
illustrates a dish with detachable handles, which are affixed when it is 
necessary to remove the vessel from the source of heat. 




Fig. r>3. — Steam-pan. 
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On a manufacturing scale evaporation is generally conducted in 
shallow steam-jacketed pans. As will be seen by the diagram (fig. 52), 
a jacketed pan consists of a liner, which may be of tin, copper, 
aluminium or enamelled iron, and a jacket, which is generally made 
of cast iron. Steam after admission impinges on a baffle plate and 
circulates around the liner before escaping. 

Tdble of Temperatures of Steam in degrees Fahrenheit corresponding to 
absolu te pressure in pounds per square inch. The second column 
gives tJie approximate pressuras above atmosphere 
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The steam pressure in general use in pharmaceutical laboratories 
is about 25 lb. to the square inch, giving an approximate temperature 
of 130° C. Where the boiler pressure greatly exceeds this, a reducing 
valve is interposed. 

The rate of evaporation is also influenced by the metal of which 
the liner is made, the relative conductivities being as foUows : 

Silver . . . 100-0 Tin . . . 14-5 

Copper . . 73-6 Iron . .11-9 

Brass . . . 23-6 Platinum . 84 

Prom this it will be seen that the best results are obtained with a 
cxjpper liner — silver being too expensive for general use — and iron 
jacket ; the iwrst with an enamelled-iron liner, the silicated compound 
forming the enamel being a very poor conductor of heat. Fig. 53 
and fig. 54 illustrate two evaporating pans of ordinary types. 




Fig. 54. — Tilting Steam-pan. 



For the preparation of vegetable extracts liners should be made of 
tin, tinned-copper, aluminium, or enamelled iron. If a copper liner is 
employed, acid plant-juices, and especially resinous extracts, attack 
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the metal, considerable amounts being taken into solution, sometimes 
changing the colour of the preparation. Ordinary extracts, such as 
those of belladonna, henbane, liquorice, etc., may be concentrated 
with safety in copper pans, but copper is unsuitable for acid extracts, 
as extract of aloes, etc. Should the liner be made of aluminium, the 
stirrers, ladles, etc., must either be made of the same metal or of 
wood : if made of copper, a ' couple ' is formed and the amount of 
metal dissolved is largely increased. Liquid extract of cinchona 
should only be concentrated in enamelled-iron or earthenware pans. 
Copper and iron are inadmissible, while if tin is used, the tin chloride 
formed, precipitates the whole of the extractive. 

Steam coils are sometimes used for heating, and possess the 
advantage of being readily adaptable to almost any form of vessel. 
They are commonly used for boiling the contents of wooden vats, 
cisterns, etc., during the preparation of decoctions, etc. 

Evaporation is accelerated by keeping the liquid in constant 
motion. Small bulks may be stirred by hand or by a water-motor, 
of which ' Chicago's Top ' (fig. 55) is a good example. With a head 
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of 65 feet the motor uses 50 gallons an hour, giving 285 foot-pounds 
per minute and about 2000 revolutions. When water is not 
available, one of the many forms of hot-air engine may be employed. 

Sumner's evaporating tray (fig. 56) is a device for evaporating 
large quantities of Uquid with the shortest exposure to heat and 
also without stirring. It consists of a series of copper tubes brazed 
together and so connected that steam circulates through their entire 
length. The tray stands on a frame, to which is affixed an elevating 
screw by means of which it can be tilted to any angle. The liquid to 
be evaporated falls upon the tray from a trough at the higher end 
and gravitates slowly to the spout. A tray measuring 4 feet by 2 feet, 
with steam at 30 lb. pressure, will evaporate about 20 gallons of water 
an hour. 
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Evaporation in vacvo, — The boiling-point of a liquid depends upon 
the external pressure. Water boils at 100° C. under an atmospheric 
pressure of 760 millimetres. If the pressure is increased the boiling- 




ri^:. 5*>. —Sum nek's Evaporating Thay. 
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Fir:. 57.— DiAOBAM of Vacuum Pan. 
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point is raised, while if the pressure is reduced the boiling-point 
is lowered. This fact is made use of in many pharmaceutical 
operations for the rapid evaporation of certain liquids, liable to be 
injured by heat, at temperatures considerably below their boiling- 
points. If such liquids are heated to about 60° or 70° C. in an open 
vessel, evaporation only takes place very slowly from the sur/acey but 
if the atmospheric pressure is reduced, the vapour pressure of the 
liquid becomes relatively greater, and the liquid boils rapidly at these 
low temperatures. 




Fig. 5S. - Vacuum|Pan^at^W()RK. 

This is teimed evaporation in vacuo, and it affords one of the most 
efficient devices for getting rid of superfluous moisture, answering 
equally well for the concentration of liquids or for the drying of damp 
substances. Fig. 57 is a diagram showing the construction of a 
vacuum pan. As will be seen from the diagram, it consists of a liner 
and jacket, but over the liner is an air-tight hood connected with a 
pump. The liquid to be concentrated is sucked in ; as soon as steam 
is admitted to the jacket and the pump set going, the pressure in the 
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pan falls and the liquid boils, the vapour and liberated air being 
drawn away and the former (if necessary) condensed. With a vacuum 
of 50 millimetres of mercury, infusion'of malt or ergot will boil furiously 
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Fic. ;V.». — Mai.t-kxtract Vacitim Pan. 



at about 60° C. Fig. 58 shows a vacuum pan at work, and fig. 59 a 
reproduction of a large malt -extract vacuum pan. 

Evaporation in vacxw is especially suitable for the concentration of 
preparations of malt, ergot, senna, etc., as well as for drying vegetable 
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extracts, as extract of malt, cascara, henbane, etc. As regards efficiency, 
it may be taken that a good vacuum pan will evaporate about twice 
as much per square foot as an open pan under similar conditions. 




As from the illustrations of large manufacturing apparatus it might 
be inferred that the retailer is placed at a disadvantage, the author 
appends drawings of three model steam plants (figs. 60, 61, and 62). 
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Distillation 

Distillation is the name given to the operation of vaporising a 
liquid by heat and subsequently condensing the vapour. The process is 
employed for the separation of Uquids from solids as well as of liquids 
from liquids. In the latter case complete separation can only be effected 
when the boiUng-points of the respective liquids differ materially. 
The evaporating vessel is generally termed a still or retort, and the 
condensed Uquid the distillate. 

One granmie of water requires 100 heat imits to raise it from 
0° to 100° C, and 537 more units to convert the boiling water into 
steam at 100° C. Conversely, 1 gramme of steam at 100° C. parts 
with 537 heat units in condensing to water at 100° C. This is generally 
expressed by saying that the latent heat of steam at 100° C. is 537 heat 
units. 

If water is placed in a boiler and converted into steam, and the 
vapour passed into a condenser, it will be found that the cooling-water 
at the exit-pipe becomes very hot. Every poimd of steam at 100° C. 
in condensing to water at 100° C. will heat over half a gallon of cooling- 
water to boiling-point. It is thus evident that to obtain eflBicient 
condensation, especially with cooUng-water at ordinary atmospheric 
temperature, the supply must be very considerable. 

The volume of cooUng-water required for the condensation of the 




Fig. 63. 





Fig. 64. 



Fig. 65. 
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vapours of different liquids varies enormously, as shown in the following 
table of latent heats : 



Water 
Alcohol . 
Acetic Acid 



536-67 
202-40 
101-91 



Ether . . . 90*45 
Oil of Turpentine . 7400 



Small quantities of liquids from an ounce to several pints may be 
distilled from glass flasks or retorts, figs. 63 and 64. 

The simplest form of condenser is shown at fig. 65, and is known 
as Liebig's. It consists of a glass tube, which may be narrowed at 
one end and somewhat funnel-shaped at the other. This tube is fixed 
by means of corks or rubber bands inside a larger tube of glass or 
copper, the space between the two tubes being constantly supplied 
with cooling-water. 



F OujUu of 
cooUitff I 



Dimensions. 
D Outer wojttr tube ftjt 
outside. dLouneter *• 
D. Outer tmtertubeJgdbet 
//^ in inside diametar '& 
J3. Inner ntUer tube, tin 
outside. 

£. Steeun speux /Jv in 
A.Mlet tube ^ in utsfdr 
/^.Outlet „ ^in 
CSteant inlet /j^in . -JV 
C OriAce '/tut „ 
Total condensing sur^/re 
should be /0O Sf in 4/ 
the ccndenjser is 16 in 
lony. 



B Ouii^t 
of cUstitleuUL 




D. Outer water 
tub0 

B. Jnnjv *ratMr 
tube.. 

A.InUtof 
cooUng trtUer. 
E.Steanv 
spao^. 



B Outer water 
tube. 
E. Steam. 
^Hhoe 
A-bdetof 
cooling water 
Ba 
tube. 



D. Outer wat^ 
tubm. 

E. Steant epeuoe 

A. Inlet of 
cooling water 
C. Orilkjoe betwem 
J>ttB. 

B Inner water 
tube. 



Bdet of cooling 
water 
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A more efficient form of condenser was devised by the author some 
years ago, and various modifications of it are employed in many 
technical operations. It practically consists of an annular steam 
space, the inner and outer sides of which are contiguous to cooling 
surfaces, thus distinguishing it from other forms of condensers in 
which the steam space is cylindrical and contiguous to only one con- 
densing surface. Reference to the diagram (fig. 66) shows that the 
cooling-water first ascends the pipe a, impinges on the under side of 
the dome, whence it returns down the tube b, through an orifice in the 
annular steam space, c, to the jacket, d, which it traverses before 
escaping at f. 

If the course indicated by the arrows is followed, it will be evident 
that the cooling-water does double duty. In the first place, owing 
to the manner of its projection against the under side of the dome, 
it brings successive units of cold water into direct contact with the 
successive units of steam which bombard the opposite side. In the 
second place, the water in its downward course cools the inner side, 
and in its upward course the outer side, of the annular steam space. 

Steam enters at g, striking directly on the cold dome, where it is 
robbed of most of its heat and practically condensed. The condensed 
water is then pushed down the annular steam space until it escapes 
at H. Too much importance cannot be attached to the part played 
by the dome, as it not only enables the steam and cooling-water to be 
brought into intimate contact, but, owing to its shape, the film of 
condensed water is brushed away as soon as formed, leaving the 
surface clean and in good condition for transmitting heat. In most 
other forms of condenser this film of condensed Uquid remains, and, 
owing to its low conductivity, impairs the efficiency. 

The advantage of a condenser of this type over a worm condenser 
of the ordinary pattern is exemplified by the following experiment, 
in which the condensing surfaces (100 square inches) were equal, and 
conditions precisely similar : 



Cooling- water, gallons per hour 
„ „ temperature at inlet 

„ „ „ „ outlet 

Condensed water, gallons per hour 

„ „ temperature at outlet 

Steam pressure in lb. per square inch 

Duration of experiment . 



Author's 


Worm 


Pattern 


Condenser 


90 


90 


52° F. 


52° F. 


130° F. 


98° F. 


7-5 


3-8 


176*>F. 


164° F. 


12 


12 


1 hour 


1 hour 



After the test had proceeded for an hour the cooling-water was 
increased to 240 gallons per hour, the steam pressure being raised to 
25 lb. per square inch. The improved pattern condensed over 

4 
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eleven gallons per hour. The worm pattern, on the other hand, could 
not condense more than four gallons per hour, steam blowing through, 
although the cooling-water was considerably below boiling. 

Water stills. — A good supply of distilled water is of the first 
importance in a pharmaceutical laboratory. Fig. 67 shows Shears' 




Fig. G7. -Shears' Automatic Still. 



automatic still, specially designed to meet the requirements of retail 
pharmacists. It consists of a copper still heated by means of a gas 
burner, the steam being condensed in a block-tin worm. Between 
the still and the condenser is a cistern, which is connected to the water 
main, the supply being regulated by a ball-valve. The water enters 
the condenser at the bottom and overflows by a pipe near the top 
into the still. By this arrangement there is an automatic feed of 
warm water. 

This kind of still is, however, not as eflScient as it might be, since 
no real use is made of the heat stored up in the steam, and a good deal 
of water is wasted in the condenser. It has been shown that every 
pound of steam at 100^ C. in condensing to water at 100° C. will theo- 
retically heat half a gallon of the cooling-water to boiling-point. 
Practically this result is not obtainable, owing to loss of heat by 
radiation; nevertheless, the greater portion of this energy can be 
utiUsed. The diagram (fig. 68) shows how this is accomplished. 

A is a boiler, fed by the constant-supply cistern, and heated in 
any convenient manner. Steam is generated under slight pressure 
and led into the jacket of b. Part of the steam is condensed, the 
balance, together with the steam generated in b, being in turn led into 
the jacket of c. Here more steam is condensed in the jacket and some 
steam generated in its boiler. The whole of the condensed water is 
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drawn off by ordinary float- valves. With sufficient steam pressure 
this system of condensation may be extended through seven steps, 
and the^whole of£theJ]available energy utilised. It will be seen that 




DistUUA 



D£. Float reUyea to droM^o^ 
thm bulk eTdiatUled water 



Fig. 68.— Diagram of Continuous Water Still. 



no cooling-water is employed, and the heat stored up in the steam is 
made use of until steam at atmospheric pressure is reached, when it is 
condensed by passing it through the supply cistern, the water in 
which it heats. 

Earthenware stills. — Owing to the fragiUty of glass retorts, it is 
customary, when treating considerable bulks of liquid that cannot 
be dealt with in metal stills, to have them made in earthenware — 
when distilling sweet spirit of nitre, for instance. The body of the 
still is contained in a cast-iron steam jacket, the joints being made 
steam-tight with soft rubber bands. The head and arm are generally 
separate, and require to be luted on to the condensing worm, also 
of earthenware, which is contained in a wooden vat. Great care 
must be taken in the fittuig-up of these stills to allow for the unequal 
expansions of the earthenware and metal when heated. 

Notes on the me of glass apparatiJLS, — Glass retorts and flasks are 
not as a rule exposed to the direct heat of a flame, but are protected 
by nickel or copper gauze. For many operations it is preferable to 
use a bath of sand or iron-filings, the grains being heaped round the 



Certain liquids, when heated to boiling, give rise to the phenomenon 
of bumping. This may be lessened or prevented by the introduction 
of one or two coils of platinum wire, or a few pieces of pumice pre- 
viously heated to redness in a crucible. These act mechanically. 
Bumping is peculiarly liable to occur in glass or glazed porcelain 
vessels. Frequently distillation proceeds quietly because the heated 
surface offers a number of points at which the vapour is dispersed as 
soon as formed ; but if no such points are presented, and the liquid 
is not disturbed, superheating takes place, and a large volume 
of steam is suddenly evolved which throws the liquid violently 
upward. 
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PharmaceiUical stills, — ^Large stills are nearly always made of 
copper with cast-iron steam jackets. When the still is of considerable 
size, the heating surface is increased by the introduction of a steam 
coil. The condenser for a large still is rarely of the old-fashioned 
type owing to the great waste of cooling-water, which is of economic 
importance, but generally consists of an upright iron cylindrical 
jacket packed with longitudinal tubes. On removing the cover the 
whole of the interior is exposed to view and may be readily brushed 
out and cleaned. More recently, double condensers of the type 
described on page 49 have been employed. 

Distillation of volatik oils. — Volatile oils — e.g., cloves, caraway, 
etc. — are distilled in steam. The charge of seeds, etc., is placed on 
wire gratings ; live steam is then blown under the gratings, and 
carries the volatile constituents into the condenser. Peppermint, 
lavender, etc., are generally distilled by the growers in large copper 
stills heated over naked fires, the charge of plant being placed on a 
false bottom along with a large quantity of water. The mixture 
of oil and water distils ; the oil, which floats on the surface of the 
receiver, is skimmed oflE and the saturated water reserved for a fresh 
charge. Dense woods, as sandal, are first reduced to fine raspings 
and then distilled in a current of steam, the mass being constantly 
roused by a mechanical stirrer. 

Fig. 69 illustrates a room in a modern essential -oil factory. 

The behaviour of injected steam may be explained as follows : 

When led directly into cold water it is at first condensed, the 
latent heat being given up to the water. As soon, however, as 100° C. 
is reached, as much steam is evolved as is led into it. This is proved 
by the knowledge (see page 47) that 1 kilo, of steam at atmospheric 
pressure contains 637 Calories, and if the temperature of the water 
is taken as t, each kilo, of steam evolves from it 637—^ Calories.^ 

The following table shows the amount of steam which must be 
injected to heat 100 kilos, of water at atmospheric pressure, through 
various temperatures : 



10° 


20° 


30° 


40° 


50=^ 


60° 


70° 


80° 


90° 


100° c. 


17 


3-33 


50 


6-9 


9-0 


1075 


1275 


150 


16-8 


18-6 kilos. 



When saturated steam is blown into a hot mixture of volatile oil, 
or crushed material containing a volatile oil (e.g., caraway fruit), 
and water, the volatile oil, although of a higher boiling-point, is 
mechanically carried over with the steam. This process of carrying 
away small particles is not vaporisation, the heat of the evolved 
vapours being but little greater than that of the water alone ; it is 
largely made use of in the distillation of volatile oils, fatty acids, 
glycerin, benzol, nitro-benzol, etc. 

* Calorie should not be confused with the gram-calorie or therm. 
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Destructive distillation is the process of decomposing organic sub- 
stances in retorts at a high temperature, the volatile products which 
pass over either escaping as gases or condensing as liquids. The 
process is one that more nearly concerns the manufacturing chemist 
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than the pharmacist. On account of the high temperatures employed 
and the nature of the residues, iron retorts are used. The preparation 
of acetic acid with its accompanying by-products affords a good 
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example of the application of this process. Billets of wood are packed 
in an iron retort or cylinder heated by a furnace. The volatile pro- 
ducts are passed through a condenser cooled by water, the condensible 
portions collected in appropriate receivers, while the gases, con- 
sisting of ethylene, acetylene, marsh gas, and other hydrocarbons, 
are led into the furnace, and serve to economise the fuel. The 
condensed portions consist of a tarry mixture of empyreumatic oils 
and phenylic compounds floating on an aqueous substratum. By 
proper treatment acetic acid, wood spirit, acetone, etc., are 
obtained from the watery solution, and creosote, etc., from the oily 
layer. 

Ea^iccation. — This name is specially given to the process for the 
removal of water from crystallised salts. Pharmacopceial examples 
are found in dried alum and dried ferrous sulphate. The process 
simply consists in exposing the salts to a temperature from 110° to 
130° C. over a naked flame or sand-bath. When cold the mass is 
powdered. These anhydrous salts may be made to reassume their 
original forms by dissolving them in water, concentrating, and setting 
aside to crystallise. 

Desiccation consists in depriving solid bodies of their moisture 
at comparatively low temperatures. For drying substances in analy- 




COMBINKI) HOT-WATEH BATH AM) OVEN. 



tical operations water-ovens, as fig. 70, are generally employed. This 
illustrates the combined water-bath and oven designed by Mr. Wills, 
of the Somerset House laboratory. It consists of a hot-water bath, 
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the air-chamber of which measures ten inches vnde, seven inches high, 
and eight inches from back to front, a pair of hot-water funnels, a 
hot-air box for drying test-tubes, etc., and four openings with covers 
on the top for evaporating-capsules. It is provided with a water-gauge 
beside the door, and is supported by a four-legged stool ; it is without 
doubt a most useful piece of apparatus. To avoid the necessity for 
frequent refilling a constant-level apparatus should be attached as 
described on page 34. It is impossible to raise the temperature of 
these ovens higher than that of boiling water, but occasionally it 
becomes necessary to maintain the temperature within certain narrow 
limits. For this purpose thermostats controlling the supply of gas 
to the burner are employed. Fig. 71 shows Bunsen's regulator. In 
this the temperature is controlled by 
increasing or diminishing the supply 
of gas to the burner d. The gas enters 
by a, passes into a narrow tube, which 
is continued for about two-thirds of 
the length of 6, and is open at the 
lower end, where the gas escapes, 
passing out by the tube c to supply 
the burner d. The lower part of the 
tube b is cut off from the upper by a 
diaphragm containing mercury. A 
small tube, open at both ends, passes 
through the diaphragm to the bottom 
of the mercury. There is a scale and 
a screw at the upper end of the tube b, 
by which the proper supply of gas can 
be regulated at the commencement. 
Supposing the apparatus to be in 
action as represented by the figure, if 
the heat becomes greater than is re- 
quired, the air enclosed above the 
mercury in the lower chamber ex- 
pands, drives out the mercury, which 
rises in the tube b and closes the lower 
end of the continuation of the supply pipe a. In order to prevent 
extinction of the flame the inner supply pipe is either pierced with a 
small hole which always remains open, or the lower part of the tube 
is provided with fine slits which permit a slight passage of gas when 
the bottom is closed. When the heat falls in the bath the air enclosed 
in the tube b contracts, the mercury falls, and a greater supply of gas 
is admitted to the burners. 

When the temperature at which the substance is to be dried 
exceeds 100° C, hot-air ovens are often used, as fig. 71. These 




71.— Hot-air Oven avith 
Thermostat. 
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practically only differ from water ovens in that, in the space between 
the walls, air circulates instead of water. 

Precipitates, etc., after drying in water or air ovens are often 
placed in desiccators of the form shown in fig. 72, where they not only 

cool, but lose the last traces of 
moisture. In the form shown 
the drying agent is fused cal- 
cium chloride, but sulphuric 
acid may be used if preferred. 

An excellent form of desic- 
cator is easily made by cutting 
an ordinary Winchester-quart 
bottle about halfway, by filing 
a deep nick and then leading 
a crack around the middle by 
means of a red-hot wire. The 
sharp edge of the upper half 
must then be ground perfectly 
smooth on a glass plate with 
emery and water. A rubber 
cork, fitted with a glass tube 
provided with a stopcock, is 
then placed in the neck. Now 
take a shallow ointment jar, 
and half fill it with fused calcium chloride, cover it with a piece of 
perforated zinc, and stand under the improvised bell jar. The desic- 
cator is now ready for use, and may be employed in the usual way ; 
but if it is required to hasten desiccation or effect evaporation of 
small quantities of volatile liquids at ordinary temperatures, as in the 
assaying of alkaloids, the stopcock may be opened and the glass tube 
connected with a Korting's or other filter-pump. In this way a 
partial vacuum ranging to about twenty-eight inches of mercury is 
rapidly attained, in which volatile bodies evaporate at a great rate. 
To prevent entrance of air the surface of the glass plate must be 
smeared with soft paraffin. 

For drying drugs for powdering, etc., large chambers, heated by 
steam pipes or brick flues, are made use of. The drugs are exposed in 
shallow trays placed on perforated shelves, the moist air being con- 
stantly removed by a fan. The most convenient temperature for 
general work of this description is from 25° to 30° C. For drying 
certain substances injured by heat, a vacuum desiccator, as 
fig. 73, is employed. This consists of a steam -jacketed vessel 
provided with a closely fitting door. The material to be dried — 
extract of malt, for instance — is placed on shallow trays, the door 
closed, and steam admitted to the jacket. As soon as the pump is 



Fig. 72.— Desiccator. 



CALCINATION AND SUBLIMATION 



57 



set going the pressure in the desiccator falls and vaporisation proceeds 
rapidly. 




^4 .. R,l^/'rTCP BtRLN ^f 

Fic. 73.— Vacuum Desiccator 

Calcination consists in subjecting a substance to intense heat, 
with the object of driving off volatile constituents, as the burning 
of chalk in kilns. In this instance the chalk loses carbon dioxide, 
calcium oxide remaining in the kiln. Another well-known example 
of the application of calcination is the pharmacopoeial process 
for the manufacture of .heavy and light magnesia from the 
carbonate. 

Sublimation is a purification process. It can only be used for 
substances that are not injured or decomposed by exposure to heat. 
The principles involved are (a) vaporisation, (6) condensation. 

The substance is converted by heat into the gaseous state, and 
the vapours are then condensed in a cool chamber or vessel — i.e., 
it is distilled. Under these conditions the ' sublimate ' is generally 
crystalline. 

The chief suT^limates of pharmaceutical interest are ammonium 
carbonate and' chloride, arsenious acid, benzoic acid, camphor, mer- 
curous and mercuric chlorides, and sulphur. 
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An experiment for the sublimation of benzoic acid may be con- 
ducted as follows : Benzoin in coarse powder is mixed with dry sand 
and spread evenly over the bottom of an iron dish, which is then 
covered with coarse filter-paper pasted round the rim to prevent 
loss. A conical cap of stiff glazed paper is then fitted closely over 
the rim, and heat applied by means of a sand-bath until vapours 
cease to rise. Most of the benzoic acid passes over about 150° C, 
but towards the end of the operation the temperature may be increased 
to 200° C. Even then all the benzoic acid is not subUmed, and a 
further quantity may be obtained by allowing the dish to cool, break- 
ing up the fused mass into small pieces, and again subliming through 
a fresh piece of filter-paper. The foregoing yields a product having 
a pleasant odour, and very different from that obtained artificially. 
Artificial benzoic acid is generally prepared by chlorinating toluol, 
and heating the compound formed (trichlormethyl-benzene) with 
water under pressure, when it spUts up into benzoic and hydro- 
chloric acids : CgH.CCla -\- 2H,0 = CgH.COOH + 3HC1. Large 
quantities are also made by oxidising naphthalin with nitric acid, 
and converting the phthalic acid thus obtained into the calcium salt, 
which latter on being heated yields calcium carbonate and benzoate. 
From the latter benzoic acid is Uberated in the usual way by 
treatment with a suitable acid. 

Camphor is easily subUmed from a copper retort provided with 
a short wide neck, which is luted into a hole cut in the side of a large 
wooden box Uned inside with glazed paper. The vapours, if the 
temperature has been properly managed, will condense as a beautiful 
white powder, easily concreting under pressure. Care must be taken 
that the vapours do not come into contact with a naked flame, as 
camphor is extremely inflammable. 

Of the other sublimates mentioned, some are obtained as by- 
products, others being manufactured on an enormous scale for 
use in the arts, and suitable text-books should be consulted for 
information concerning them. 
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CHAPTER VI 

COMMINUTION 

Under the head of Comminution (Latin minus, less) is included 
the reduction of drugs and chemicals to small particles by mechanical 
means. All substances to be comminuted should be freed from 
moisture by drjdng at suitable temperatures (see Desiccation). Small 
quantities of crystalline salts and neutral principles may be powdered 





Fig. 75.-— Root Cutter. 




Fig. 74.— Large Granite Wortah. 



Fig. to. — Aitomatic Root Cutter. 



in an ordinary Wedgwood-ware mortar. Larger quantities may be 
dealt with in marble or granite mortars ; the pestles for these mortars 
(fig. 74) are provided with long shafts for use with both hands, so 
that considerable pressure may be exerted. Mortars of the size 
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illustrated should be secured on solid supports on the ground-floor 
to prevent jarring. 

Tough and fibrous plant structures may be sliced with a root 
cutter (fig. 75) before drying. Fig. 76 shows an automatic root 
cutter, which may be worked either by hand or by power. The 
material is placed on an inclined plane, down which it slides to the 
cutting blades, the length being regulated by a stop plate, which can 
be altered at will. The sliced material after drying is often bruised 
in metal mortars provided with heavy iron pestles or beaters, the 
operation being known as corUimon, To lessen the labour when 




Fig. 77.— Mechanical Crushers. 



worked by hand the pestle may be suspended from the ceiling, or from 
a beam, by two or three of the strong rubber springs used for closing 

doors, the free ends being fixed at 
such a height that when hanging 
loosely the lower end of the pestle 
reaches to within about six inches of 
the bottom of the mortar. Fig. 77 
illustrates a special form of mechani- 
cal crusher worked by power. The 
pestles are of peculiar shape, and are 
raised by a cam at each revolution of the spindle. To prevent loss due 
to the fine particles being blown away during powdering, the mortar 




Fig. 78.— Mortar Cover. 
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is covered by a circular piece of wood, with a hole in the centre for 
the pestle, and provided with a broad wooden flange, as fig. 78. 

The chief means employed by pharmacists as well as by drug-millers 
for reducing fibrous drugs to powder is by grinding. Fig. 79 shows 




Fig. 79. -Metal. DI^iC Mill. 



a metal disc mill well adapted for general work ; the cutting plates 
are of chilled iron, and are provided with a pair of spiral springs 
which allow nails or other hard substances to drop through without 
stopping the mill. The mill is so constructed as to allow a current 
of air to pass through whilst at work, thereby preventing the material 




Fig. 80.— Edge-runner Mill. 



from becoming overheated. Fig. 80 shows one of the most useful 
mills for druggists — viz., the edge-runner mill. In this a pair of stones 
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revolve inside a shallow iron basin. The material is not only crushed, 
but actually torn, by the peculiar movement of the stones, each 
of which revolves on its own axis while both travel round the 
basin. The material is kept in the path of the stones by suitable 
arrangements. 




Fig. 81. — Disintegrator. 



Many drugs are nowadays reduced to powder in disintegrators. 
The material is fed through a hopper into the grinding chamber, 
where it falls on the extremities of the beaters, which make from one 
to three thousand revolutions a minute. These strike it forcibly and 




Fig. 82.— DlSlNTKGRATOR (open). 
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beat it against the serrated chilled-iron lining of the chamber. 
Figs. 81 and 82 illustrate one of these disintegrators. Considerable 
power is required to drive these machines, as they only act properly 
when worked at very high speeds. Ordinary frictional grinding mills 
such as the American and Universal, operating with two corrugated- 
iron surfaces, require these surfaces to be set close together in order to 
produce fine powders ; the friction then set up soon poUshes the sharp 
iron corrugations, and when this occurs grinding can only be carried 
on by using great pressure, generating considerable heat and so 
absorbing enormous power. 

For powdering certain classes of drugs, such as euphorbium, etc., 
French pot-mills (fig. 83) are sometimes used. These, as will be seen 



Fig. 83.~French Pot-mill. 

from the illustration, consist of a pot made of heavy boiler steel, without 
any corners for drugs to lodge in, and provided with a closely fitting 
cover. The material to be powdered is placed in the pot with a steel 
ball weighing from ten to thirty pounds, and the lid clamped on. The 
pot is then turned at a speed of about twenty-five revolutions a 
minute ; when the machine has been running sufficiently long the mill 
is brought to rest, and after a little interval the lid may be removed 
and the powdered substance taken out. 

Fig. 84 illustrates Gardner's buhr mill as used for grinding soft 

fibrous drugs and spices. The upper stone is stationary. In the 

.illustration the stone on the left hand is raised for the purpose of 

dressing. The material to be operated upon is fed in through the 

hopper, and finds its way on to the lower stone, which grinds it against 
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the upper stationary stone. The two stones almost touch at their 
periphery, and the material cannot escape until it has been reduced 
to the required degree of fineness. 




Fig. 84.— Buhh Mill. 

Milbum's ' conoidal ' buhr-stone mill (fig. 85) has perhaps the 
simplest construction of any stone mill adapted for pharmaceutical 
grinding ; it is comparatively cheap, and does not require skilled 
labour to dress the stones. It is fitted with a lever arrangement for 
automatically relie\dng the stones from nails and other obstructions 
likely to injure the mill. As will be gathered from the name, this 
mill is cone-shaped ; the upper stone is a hollow cone fixed inside 
a cover, inside which the lower furrowed cone, which is attached to a 
spindle, works. The space between the faces increases towards the 
top, where the material to be ground is introduced through a hopper — 
the stones only approaching one another closely from one to two 
inches from the bottom. It is evident from this arrangement that 
no material can escape from between the stones until it has acquired 
a minimum grade of fineness, the degree of which is regulated by the 
closeness with which the stones approach at their bases. When the 
stones become too smooth from long use they only require roughening 
with a mill-bill, which is easily done after loosening the wing nuts 
and removing the cover attached to the fixed stone. 

Sieves. — Although in milling the material is apparently subjected 
to an equal amount of grinding and bruising, yet all the particles are 
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not of the same degree of fineness, therefore to obtain the powder in 
a nearly uniform state of disintegration it is passed through a sieve 
of a particular mesh. The degrees of comminution afe represented 
by numbers ranging from 12 to 180. These indicate the numbers 
of parallel wires of a definite gauge within a linear inch forming the 
meshes of the sieves used. Thus a No. 30 sieve contains thirty wires 
in a linear inch, or 900 holes in a square inch. Ingredients required 
for infusion, etc., are reckoned sufficiently fine if passed through 
a very coarse sieve, while powdered rhubarb, for example, is generally 
passed through a No. 120 sieve ; 
an extreme example is seen in 
powdered boric acid, which, for 
many pharmaceutical purposes, 
is ground until it can be shaken 
through bolting cloth having 
about 170 threads in a Uneat 
inch. The question of sieves 
is again referred to in the 
chapter on Powders. 

The first operation con- 
nected with the grinding of 
drugs consists in drying them. 
If in large masses, they are 
cut or broken into small pieces 
to facilitate the drying, and also 
to prepare them for the final 
grinding. When thoroughly 
dry, the substance is either 
powdered in a mortar or ground 
in a mill, the powder being 
sifted from time to time, and 
the residue which does not pass 
through the sieve returned to 
the mill for further treatment ; 
this method of alternately 

grinding and sifting is continued until the process is finished. The 
facility with which drugs may be reduced to powder depends upon 
the care bestowed on their previous drying. If the latter operation 
has been incompletely carried out, it will be impossible to produce fine 
powders. Some drugs, such as squill, absorb moisture again so rapidly 
that it becomes necessary to return them to the drying-room before 
the operation can be completed. 

Certain drugs, no matter how carefully the drying operation has 
been conducted, can scarcely be reduced to powder by the ordinary 
methods. Nux vomica and St. Ignatius beans belong to this class. 

5 




Fig. 85.— Conoidal Buhr Mill (section). 
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These tough and horny seeds are first exposed to thie action of steam. 
Other substances which require a little management in powdering are 
camphor, spermaceti, shellac, etc. Camphor is readily powdered by the 
aid of a few drops of rectified spirit ; spermaceti by the help of a trace 
of oil. , Shellac is powdered fairly easily, but not so easily sifted, and 
to assist the latter operation the powder is slightly wetted with water 
before being rubbed through the sieve. 

All substances which contain volatile principles lose a portion 
during the process of drying and powdering, and, if the efficacy of the 
substance depends upon these principles, the drying must be con- 
ducted at as low a temperature as possible. Thus myrrh, cardamoms, 
cinnamon, etc., lose aroma, while other drugs, as rhubarb, scammony, 
ipecacuanha, etc., may be dried at a fairly high temperature without 
impairing their activity. 

When a parcel of drug has been ground and sifted, it does not 
necessarily follow that the whole powder is in a state of uniformity. 
Par from this being the case, it is found by experience that the 
medicinal activity of the powder varies greatly, the last portion, 
or gruffs, containing only a trace of the active principles, while the 
first sifting may contain an undue proportion. To remedy this, the 
whole batch of powder must be again mixed and passed through the 
sieve. 

Levigation (Latin levis, smooth, and ago, I make) is the operation 
of reducing substances to an impalpable or very fine powder while 
in a moist condition. Originally this process was often carried out 
on a porphyry slab, the moistened material being ground beneath 
a large flat stone (fig. 86) held with both hands. This stone is 
called a miUler, and considerable dexterity is required to use it 
properly. During the operation a circular motion is given to the 
sweep of the muller, gradually diminishing circles being intersected 
with figures of 8. The pasty substance should be constantly scraped 
off the edges of the muller and extremities of the slab, and spread 
in the path of the stone. This process is eminently adapted for the 
reduction to a fine powder of such substances as red oxide of mercury. 
On a large scale the operation is carried out in mills. 

ElutricUion (Latin e, and luo, I wash) is the name given to the opera- 
tion of separating the coarse from the fine particles of an insoluble 
powder by suspension in water and partial subsidence. Elutria- 
tion frequently follows the process of levigation. The material, whether 
in a pasty or dry condition, is thoroughly agitated with a considerable 
bulk of water, and set aside to deposit. After a time, depending 
upon coarseness and relative gravity, the heavier particles will 
subside; the upper layer, containing the* finer and lighter particles 
still in suspension, is then carefully decanted and again set aside to 
deposit. If desired, the coarse particles are again subjected to 
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levigation, and again elutriated until the whole is brought to a state of 
fine division, when the mixed deposits are collected, dried, and sifted. 
The process of elutriation is made use of in the preparation of 
calamine, chalk, etc. The Uttle conical masses in which prepared 
chalk comes into the market are formed by placing the pasty sub- 




FiG. 86.— Slab and Muller. 



Fig. 87. 



stances in a funnel fixed in a wooden handle, to which is attached 
a short peg, as fig. 87. The apparatus is then gently tapped on a slab 
of chalk or on other porous substance ; each tap causes a conical mass 
to fall out. The porous block absorbs the moisture before the cones 
have time to lose their shape. 
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CHAPTER VII 

EXTRACTION 

The chief methods employed for extracting the active principles 
of drugs are decoction, infusion, maceration, and percolation. 

Decoction is the process employed for dissolving out the active 
principles of drugs by boiling with water. (See Decoctions.) 

Infusion is the process employed for dissolving out extractive 
matter from vegetable tissues by steeping in water. (See Infusions.) 

Maceration consists in steeping material at the ordinary tempera- 
ture in an alcoholic liquid for a definite period, agitating at intervals. 
The liquid is then strained ofE, the exhausted drug strongly expressed, 
and the liquids mixed and filtered. Examples of its application are 
seen in the preparation of many tinctures. 

Percolation, — In the majority of instances percolation is considered 
the most perfect method for obtaining the active principles of drugs 
in solution. Briefly, it consists in allowing a liquid (the menstruum) 
to trickle slowly through a column of the material in such a way that 
every soUd particle is in turn submitted to the solvent action of the 
gravitating fluid. Its applications in pharmacy are numerous. 

RepercokUion is a modification of the foregoing, the difference 
being that instead of submitting the whole of the material to the 
action of the menstruum at once, it is divided into two, three, or 
more equal portions and packed in percolators. The menstruum 
having been poured on the first portion, percolation is allowed to 
proceed until percolate collects in the receiver. This percolate is 
then poured on the drug contained in the second percolator, and the 
percolate from this used to exhaust the contents of the third percolator. 
This process is continued, every fresh addition of menstruum being 
made to pass through each percolator in turn until the drug is 
exhausted or a sufficiency of strong percolate is collected. By this 
means a small volume of Uquid may be made to exhaust a com- 
paratively large amount of material, doing away, in many instances, 
with the necessity for concentration at the end of the process. 
A good example of the application of repercolation is seen in 
the preparation of liquid extract of belladonna. 

The Uquid remaining in the marc may be recovered by pressure 
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and used to exhaui^t the next batch, instead of taking fresh men- 
struum. 

Pressure maceration. — This term may be applied to a process 
sometimes employed for exhausting certain drugs with a minimum 
quantity of menstruum, and is exemplified in the official process for 
syrup of senna. Senna leaves are moistened with 20-per-cent. alcohol, 
and pressed tightly in a press-box. As a rule very little liquor comes 
away; a further small quantity of menstruum having been poured 
on, the pressure is somewhat relaxed, with the result that the fluid 
is instantly sucked up. After macerating for a short time, the pressure 
is increased and the liquor forced out ; fresh menstruum then being 
added, pressure is once more relieved, and this process of successively 
sucking up liquid, macerating, and pressing-out continued, until 
the marc is exhausted or a sufficient quantity of liquid extract is 
obtained. Operating on the pharmacopoeial quantities the densities 
of the expressed liquids obtained were : 

1st expression .... sp. gr. 1*068 
2nd „ .... „ 1-035 
3rd „ „ 1013 

As the specific gravity of 20-per-cent. alcohol is 0*976, it appears 
that the last expression contained but little extractive, consequently 
it was useless to continue the extraction. 



PERCOLATION 

Percolation {Latin per, and colo, I strain). — The process of percolation 
consists in subjecting a substance, or substances, in more or less fine 
powder, contained in a vessel called a percolator, to the solvent action 
of successive portions of menstruumy in such a manner that the 
liquid as it traverses the powder in its descent to the receiver shall be 
charged with the soluble portion of it, and pass from the percolator 
free from insoluble matter. When the process is successfully conducted 
the first portion of the liquid or j)ercolate passing will be nearly 
saturated with the soluble constituents of the substance treated ; 
and, if the quantity of menstruum be sufficient for its exhaustion, 
the last portion will be destitute of colour, odour, and taste, other 
than those possessed by the menstruum itself. The exhausted material 
is generally referred to as the marc. 

The Pharmacopoeia directs percolation to be carried out as follows : 
After moistening the solid material with the prescribed quantity 
of menstruum, it is set aside in a closed vessel for twenty-four hours 
to swell. The mixture is then packed, lightly or closely according to 
the nature of the materials, in a percolator, and the menstruum poured 
on, care being taken that a layer of liquid is maintained above the 
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level of the material. Percolation is then allowed to proceed slowly 
until three-quarters of the finished preparation has been collected, 
or until the solid material has been exhausted. The marc is then 
removed from the percolator and submitted to pressure, the expressed 
liquid filtered and mixed with the percolate, and sufficient menstruum 
added to produce the prescribed volume. * 

The details and minor variations of the process are left to the 
judgment of the pharmacist, the only recommendation being the 
use of a glass or earthenware percolator of such dimensions that 
a colunm of solid material at least six times as high as wide is 
presented to the menstruum. The shape of the percolator may be 

either cylindrical or conical ; if 
the latter, the lower diameter of 
the percolator should be not less 
than half that of the upper. 

The percolator most suitable 
for the quantities contemplated 
by the Pharmacopoeia should be 
nearly cylindrical or slightly coni- 
cal, with a funnel-shaped termi- 
nation at the smaller end (fig. 88). 
The neck of this funnel-shaped 
termination should be rather short, 
and should gradually and regularly 
become narrower towards the 
orifice, so that a perforated cork 
bearing a short glass tube may be 
tightly wedged into it from within, 
and the end of the cork is flush 
with the outer end of the orifice. 
The glass tube, which must not 
project above the inner surface of 
the cork, should extend about an 
inch and a half beyond the outer surface of the cork, and should be 
provided with a closely fitting rubber tube at least one-fourth longer 
than the percolator itself, and ending in another short glass tube, 
whereby the rubber tube may be so arranged that its orifice shall be 
above the surface of the menstruum in the percolator, a rubber band 
holding it in position. 

The percolator should be adapted to the nature of the drug to be 
operated upon ; for drugs which are apt to swell, particularly when 
a feebly alcoholic or an aqueous menstruum is employed, a conical 
percolator is preferable. A cylindrical or only slightly tapering 
percolator may be used for drugs which are not liable to swell, or when 
the menstruimi is strongly alcoholic, or when ether or some other 




Fig. 88.— Percolation. 
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volatile liquid is used for extraction. The size of the percolator 
selected should be in proportion to the quantity of drug to be extracted. 
When properly packed in the percolator, the drug should not occupy 
more than two-thirds of its height. The percolator, unless otherwise 
directed, may be made of any suitable material not afiEected by the 
drug or menstruum. 

A tuft of cotton is sometimes directed to be placed in the neck of 
the percolator above the cork. The objection to cotton is that, when 
wetted and under pressure, it becomes impacted, the liquid refusing 
to filter through it. Glass wool is better for the purpose, retaining 
its spongy condition even under considerable pressure. ' Slag wool ' 
is equally good, and is much cheaper, the price per pound being less 
than the price per ounce of glass wool. It is commonly used as a 
pfiMsking to retain the heat of steam boilers and pipes. Sometimes the 
slag wool contains a number of glassy beads. If desired, these may 
be got rid of by washing the wool in a large volume of water, when 
the beads sink to the bottom. Asbestos has been recommended, but 
it has no advantage over slag wool, and is much more expensive. 

The powdered substance to be percolated (which must be uni- 
formly of the fineness directed in the formula, and should be perfectly 
air-dry before it is weighed) is put into a basin, the specified quantity 
of menstruum poured on, and the whole thoroughly stirred with a 
spatula or other suitable instrument until the drug appears uniformly 
moistened. The moist powder is passed through a coarse sieve and 
poured into the percolator. It is then shaken down lightly, and allowed 
to remain for a period varjdng from fifteen minutes to several hours ; 
after which the powder is pressed, by the aid of a plunger of suitable 
dimensions, more or less firmly in proportion to the character of the 
powdered substance and the alcoholic strength of the menstruum — 
strong alcoholic menstrua as a rule permitting firmer packing of the 
powder than the weaker menstrua. The percolator is now placed in 
position, and, the rubber tube having been fastened at a suitable 
height, the surface of the powder is covered by an accurately fitting 
disc of filter-paper or other suitable material, and a sufficient quantity 
of the menstruum poured on through a funnel reaching nearly to the 
surface of the paper. If the conditions have been observed, the 
menstruum will penetrate the powder equally until it has passed 
into the rubber tube, and has reached in this a height corresponding 
to its level in the percolator. The apparatus is now closely covered 
to prevent loss by evaporation, and allowed to stand at rest for some 
time. To begin percolation the rubber tube is lowered, and its end 
introduced into the neck of a bottle previously marked with the 
quantity of liquid to be percolated if the percolate is to be measured, 
or of a tared bottle if the percolate is to be weighed. By raising or 
lowering the receiver the rapidity of percolation may be retarded or 
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accelerated, care being taken, however, that the rate of percolation, 
unless the quantity of material is largely in excess of the pharma- 
copoeial quantity, shall not exceed the limits of ten to thirty drops in a 
minute, (The rate or speed of percolation may be increased in pro- 
portion to the amount of drug percolated.) A layer of menstruum 
must be constantly maintained above the powder so as to prevent 
access of air to the interstices until the fluid has all been added, or 
the requisite quantity of percolate has been obtained. This is con- 
veniently accomplished, if the space above the powder will admit of it, 
by inverting a bottle containing the entire quantity of menstruum 
over the percolator, in such a manner that its mouth dips beneath 
the surface of the liquid, the bottle being of such shape that the 
shoulder serves as a cover for the percolator. 

The object in moistening the drug is to allow it to swdl before 
being packed in the percolator^ thus avoiding blocking. In nine cases 
out of ten, if the drug were packed in a dry state, or even before its 
tissues had fully expanded from the imbibition of moisture, percolation 
would proceed very slowly, or perhaps with some drugs would cease 
altogether. Too much care cannot be exercised in peu)king the 
material evenly, and for this purpose a plunger of relatively large 
size should be used. If unevenly packed the menstruum will select 
the course that offers least resistance, the more tightly packed portions 
being almost unaffected by the solvent. If a glass percolator is used, 
the descent of the menstruum can be watched. The reason so much 
stress is laid upon the necessity for keeping a layer of liquid above 
the surface of the sohd material is that, if allowed to run dry, air enters 
and Alls the interstices, and, if left long enough, cracks and channels 
are formed, down which the menstruum tricldes without coming into 
contact with the bulk of material at all. The degree of fineness to 
which the material should be reduced varies greatly. Drugs of a loose 
spongy nature, such as gentian or rhubarb, need not be passed through 
a finer sieve than No. 30 ; while others of a homy nature, such as the 
seeds of nux vomica, are required to be in the very finest powder to 
ensure complete exhaustion. Again, the degree of firmness with 
which a drug may be safely packed depends largely upon the character 
of the menstruum to be used. If the latter be only feebly alcoholic, 
and especially if it happen to consist of water only, the packing 
must be much more lightly done than if the liquid consisted of strong 
alcohol or other volatile solvent. The nature of the menstruum also 
influences the shape of the percolator to be selected. If an aqueous 
menstruum is used, the percolator should be distinctly conical to 
allow of the lateral and vertical expansion of the material as its tissues 
become saturated. If, on the other hand, the menstruum is strongly 
alcoholic, a cylindrical percolator is to be preferred, as a longer column 
of material may be exposed to the solvent without risk of clogging. 
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Recovery oj spirit from marcs, — After exhausting and pressing, 
the material may still contain considerable quantities of spirit. All 
residues should therefore be retained and stored in a stone jar with a 
closely fitting bung for future treatment. The usual method of 
dealing with marcs when a sufficient quantity has accumulated is 
to place them in a stiU with a considerable volume of water, and 
distil as long as any alcohol comes over in the distillate, which may 
afterwards be concentrated by re-distiUation and purified in the 
usual way. In the * Year-book of Pharmacy ' for 1895, Bird describes 
an inexpensive apparatus for the recovery of the alcohol from tincture 
marc without addition of water, thus saving subsequent re-distiUation. 
The details will be readily apparent from the sectional sketch 
(fig. 89). The lower part of the apparatus forms the water-bath ; 
it is of large area and very shallow, and is furnished with a side tube 
for a thermometer. The condensing cover is a circular water-tank 
having the bottom dished up into a cone, the edge of which terminates 
in a V-shaped trough round the inner edge of the water-bath. This 
trough is cooled by a cold-water jacket underneath, and is inclined 




Fig. 89.— Apparatus for Recovering Alcohol from Marcs. 



so that all liquid runs out by the tube leading from it. The water- 
pipes are so arranged that a current of cold water passes first round the 
water-jacket of the collecting trough, and then into the condensing 
cover which rests on a flange in the water-bath. The joint is secured 
by luting. It will be noticed that the condensing surface is very near 
the material from which alcohol is to be recovered, and the whole 
construction of large area and shallow, the dimensions being — diameter 
18 inches, depth of water-bath 2 inches, height of cone in centre 
2 inches. The marc having been spread evenly over the bottom of the 
water-bath, the condensing cover luted on, and a small stream of 
cold water turned into the apparatus, the application of heat is quickly 
followed by the condensation of spirit. This takes place at a compara- 
tively low temperature. When dealing with a proof-spirit marc, for 
instance, a fairly rapid succession of drops falls from the delivery tube 
at 27"^ C, and at 60° C, the greater part of the spirit may be recovered. 

Upward displacement by water is also occasionally resorted to for 
the recovery of the alcohoL Although theoretically water should 
easily displace spirit in a spongy material, yet owing to the difference 
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in gravity, it is found by experiment that results vary considerably, 
much alcohol being wasted owing to the two liquids mixing. 

Variotis forms of percolating ap-paratus. — When working with 
small quantities of material glass percolators are desirable ; these 
may be cylindrical, as fig. 90, or conical, as figs. 91, 92, and 93. Perhaps 





Fig. 90.— Cylindrical Percolator. 



Fig. 91.— Conical Percolator. 



one of the most useful of its land, and one of the most largely used 
by retail pharmacists in this country, is the York Glass Co.'s per- 
colator (fig. 93). Their original form consisted of two glass vessels 
fitted together, as shown in fig. 92. The lower vessel, or receiver, 
had two openings — a wide one for the ground neck of the percolator, 
and a narrow one for the escape of the displaced air, which passed 
up a flexible tube into the perforated stopper. In the present 
form the flexible air-tube has been done away with, the escape and 
entrance of air being provided for by an ingenious arrangement of 
grooves cut in the fitting parts, and for convenience in drawing off 
the percolate a glass tap is fitted to the receiver. The groove in the 
stopper extends a little more than halfway down the ground surface ; 
that in the corresponding upper part of the percolator extends for the 
same length upwards ; consequently when the two grooves are in line 
a small air-passage is formed, but when the stopper is turned either 
to the right or to the left the grooves do not affect the air-tight character 
of the stoppering. The grooves in the other fitting surfaces are 
precisely similar to those just described. Fig. 93 shows the groove 
of the stopper in such a position as effectually to prevent escape 
or entrance of air, that of the lower junction arranged so as to allow 
the displaced air to escape from the receiver. It will be obvious that 
when each pair of grooves is in a straight line percolation will proceed 
freely, as air will pass into the percolator and out of the receiver, 
whereas if the grooves are turned out of line percolation will cease. 
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If, therefore, all the joints are made air-tight, maceration of the 
solid substance goes on, but no percolation takes place. 

For the preparation of very small quantities of tinctures by per- 
colation, excellent percolators may be made by cutting the bottoms 
ofE champagne bottles. This is an operation requiring some little 
skill. One method is to file a deep notcn on the side of the bottle 
about an inch from the bottom, and then lead a crack in the required 
direction by a red-hot nail. An easier and quicker method, which is 





Fig. 92. 



Fig. 93.— York Glass Co.'s Percolator. 



frequently successful, is to stand the perfectly dry bottle on a very 
hot sand-bath for about a minute, remove it, and before the heat has 
time to spread, rapidly pour in a little cold water by means of a funnel 
reaching nearly to the bottom. As a general rule, the bottom of the 
bottle comes away quite cleanly ; the secret of success consists in 
making the bottom of the bottle very hot, and in pouring the water 
taking care that none splashes against the sides. The sharp edge is 
then ground smooth on a sheet of glass with emery and water. 

To prevent loss by evaporation when a very volatile menstruum 
is employed, a stoppered glass percolator of the form shown in fig. 93 
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may be used, or if large quantities are under operation a tinned- 
copper percolator with a cover fitting into a water or mercury seal, 
as fig. 94. The method of construction is easily seen from the diagram, 
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Fig. 94.— Percolator 
WITH Water-seal Cover. 
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Fig. 96.— Percolator Connected to Water-pump. 

the apparatus consisting of an ordinary conical or cylindrical perco- 
lator, with a hollow rim at the top containing either mercury or water, 
into which the loosely fitting flanged cover drops. 

Percolation under pressure. — It occasionally happens that a sub- 
stance has to be exhausted by percolation, which, no matter the 
precautions taken in grinding, moistening, and packing, becomes 
so impacted as to delay unreasonably or altogether stop the process. 
Recourse is then had to pressure-percolation. It is obvious that, if the 
pressure exerted upon the surface of the liquid in the percolator be 
increased, the liquid will be forced to percolate through the material 
at a greater rate. The pressure may be increased in several ways, 
the most simple being to increase the height of the coluron of men- 
struum above the surface of the material. When the volume of 
liquid is insufficient for this purpose the air pressure may be increased. 
There are two ways of doing this : either by exhausting the air from 
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the receiver by a pump, or by forcing air under pressure into the 
upper portion of a percolator provided with an air-tight lid. 

Fig. 95 shows an apparatus in which a water-pump is employed 
for creating the vacuum. A is an ordinary glass percolator, b the 
receiver. The receiver is fitted with a good bung pierced with two 
holes. The exit tube from A passes through one of the holes, while a 
piece of glass tubing (c), of about one-eighth of an inch or less bore, is 
inserted in the second. The joints are made tight by painting with 
strong gelatin solution containing 5 per cent, of glycerin. The 
glass tube (c) is connected by pressure tubing to a Eorting's or 
Geissler's filter-pump. As soon as water runs through the pump, 
air is drawn out of the receiver, the percolate in most cases beginning 
to drop at once. With a Korting's pump an almost complete vacuum 
can be maintained for any length of time, provided the joints remain 
tight. If the receiver is of thin glass, it is not advisable to create a 
vacuum sustaining more than ten to fifteen inches of mercury, other- 
wise there is considerable danger of the vessel collapsing under the 
atmospheric pressure. A glass valve must be insetted between the 
receiver and the pump, as shown at d, to prevent any possibility of 
water from the tap being sucked back into the receiver, should the 
pressure in the main be lowered from any cause. To construct the 
valve, take a short length of glass tubing of fairly wide bore, and fit 
with rubber plugs. Through one pass a narrow glass tube and connect 
to the filter-pump ; through the other pass a similar tube, but tie 
over one end an infant's feeding-bottle teat pierced with leech-bites, and 
connect the other end to the receiver. As soon as the pump is started 
a partial vacuum is formed and air drawn through ; but should the 
pressure at the pump fall, no water can be drawn into the receiver 
on accoimt of the cuts in the teat being pressed tightly together. 

If a constant supply of water is not available to work a filter- 
pump, a partial vacuum may be obtained by the aid of an aspirator 
arranged as fig. 96. The upper cylinder is filled with water and the 
air-tube connected with the receiver. As soon as the water is allowed 
to flow into the lower cylinder a partial vacuum is created in the 
upper one, and air is sucked in from the receiver. 

Fig. 97 shows a simple pressure percolator, which can be fitted 
up at small cost, a is an ordinary tinned-copper percolator with a 
broad flange at the top instead of the usual rounded rim ; the 
lid (e) has a corresponding flange, and is held in place by four 
strong clamps (d), a soft rubber washer between the two metal surfaces 
serving to, make the joint air-tight. An ordinary pneumatic-tyre 
valve is soldered into the lid at b, and, if desired, a cycle pressure 
gauge at c. All that now remains to be done is to screw a cycle pump 
on the valve (b), and force air into the upper part of the percolator 
until the desired pressure is attained. 
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The receiver of a percolator may be of any convenient shape 
or dimensions, but should preferably be made of glass. All receivers 
should, however, be accurately graduated, either temporarily with a 
paper mark, or permanently with a diamond or hydrofluoric acid. 





Fig. 96. — Double Reversible Aspirator 
IN Frame for continuous use. 



Fig. 97.— Pressure Percolator, 



Exhaustion, — Many drugs are directed to be percolated imtil 
exhausted. Absence of colour in the percolate is no indication, 
as the active principles of many substances are extracted long before 
the percolate becomes colourless. In the case of drugs possessing 
a markedly bitter taste, as 6ascara and quassia, exhaustion is indicated 
by the absence of bitterness. Alkaloidal drugs may be considered 
exhausted when the percolate no longer turns cloudy on the addition 
of Thresh's or Mayer's reagent. The Pharmacopoeia directs cinchona 
to be percolated until the percolate no longer yields a precipitate with 
g ammonia. 

Note. — As an illastration of the process of percolation, one pint of compound 
tincture of rhubarb was started, and the percolate collected in fractions of four fluid 
ounces. The ingredients were first macerated for forty-eight hours ; afterwards, 
twenty-four hours' maceration was allowed between the fractions : 

1st fraction was very dark coloured . . . . sp. gr. 0*986 

2nd fraction, still dark coloured „ 0-931 

3rd fraction, much lighter in colour .... „ 0*918 

4th fraction (of six ounces) nearly colourless „ 0*915 

The menstruum (60-per-cent. alcohol) .... „ 0*913 
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EXPRESSION 

Many phannaceutical operations require the removal of small 
quantities of liquids from relatively large bulks of solid material. 
When this cannot be accomplished by filtration (q.v.) the moist material 
is squeezed in a machine called a press, and the liquid forcibly expelled. 
This is termed expression. When working on small quantities screw 
presses are generally used, while for very large quantities, or when 
great pressure is required, hy- 
draulic presses are employed. 

In all operations requiring the 
use of a press, the pressure should 
be increased very slowly ; after a 
time, as the liquid drains away, 
more force may be used imtil, as 
the material becomes dry, it may 
be squeezed as strongly as pos- 
sible without rupturing the press- 
cloth. 

Screw presses. — ^Fig. 98 shows 
a double-action tincture press. 
After the material (which has 
been wrapped in a cloth) has 
been placed in position the plimger 
is screwed down as far as it will 
go by the vertical screw ; greater 
pressure is then exerted by the 
worm-and-wheel action. 

The hydraulic press is the most 
powerful of all presses. Its action 
depends on the application of the 
law of the equality of pressures. 

Pressure exerted anywhere on a mass of liquid is transmitted 
undiminished in all directions, and acts with the same force on all 
equal surfaces, in a direction at right angles to those surfaces. 
An approximate verification of this statement may be effected by 
taking two cylinders of different diameters and connecting them with 




Fig. 98.— Double- action Tincture 
Press. 
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a tube, the whole being partly filled with water. Each cylinder ig 
provided with a closely fitting piston. Let the area of the larger 
piston be fifty times that of the smaller. That being assumed, let 
a two-pound weight be placed upon the small piston. This pressure 
will be transmitted to the water and to the large piston ; and as this 
pressure amounts to two pounds on each portion of its surface equal 
to that of the small piston, the large piston must be weighted with one 
hundred pounds to coimterbalance it. It is important to observe 
that in speaking of the transmission of pressure, it must always be 
supposed to be perpendicular to the sides of the containing vessel. 
An ordinary hydraulic press consists of a powerful frame fixed on a 
base, and having a massive head, which is secured in its place by 
bolts and nuts. Inside this frame is an iron cylinder containing the 
ram. The cylinder is connected with a force-pump by a pipe of 
small bore. The press plates are kept in position by guiding rods. 
When the pump is set going the water enters the cylinder, and 
forces the ram upwards in accordance with the law previously stated. 
The pressure must be increased very gradually to avoid bursting 
the bags. A safety-valve is fixed at one side of the press to relieve 




Fig. 99.— Modern Hydraulic Press.* 



the pressure on the cylinder should it be over-pumped. Pig. 99 is a 
convenient form of press for pharmaceutical use. The material is 
placed in a press-box mounted on wheels, arranged to run out on rails 
for charging and emptying. The press-box is fluted down its sides, 
and is fitted with a perforated lining to permit the escape of the 
expressed liquid. 

* Bennett, Sons & Shears' patent. 
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In using the presses described, some means are generally required 
for confining the material during the process of expression. Fre- 
quently the substance may be put directly into the press-box, but 
many substances require to be enclosed in a press cloth or bag previous 
to introduction into the press. 

Press-hags are very commonly made of horsehair cloth, a material 
which possesses great strength and durability, yet does not absorb 
liquids to the same extent as linen or woollen bags. Horsehair bags 
are, moreover, very readily cleansed. Strong canvas or unbleached 
linen is sometimes substituted for horsehair, but is inferior in 
strength, although closer in texture and more flexible. Many sub- 
stances can be effectively pressed if simply enclosed in the coarse 
material commonly known as cheese-cloth ; but no matter what 
material is used, the operation can only be conducted successfully by 
applying the pressure gradually. If the substance is soft and pulpy, 
the pressure must be exerted very cautiously, as at first it will behave 
like a liquid, and will refuse to take the pressure. When part of the 
liquid has been squeezed out the pressure may be increased, imtil 
ultimately, as the contents of the bag become nearly solid, the full 
force of the press may be safely employed. 

The pressure exerted by a hydraulic press depends upon the 
relation of the area of the plimger of the pump to thQ area of 
the ram, and upon the proportionate length of arm on either 
side of the fulcrum. Suppose, for instance, the length of the lever 
is 30 inches, the distance between the fulcnmi and the piston 
3 inches, and the power applied equivalent to 100 lb. Then 

— = 1000 lb. ; if the area of the ram is fifty times that of the 
plunger, then the total lifting capacity will be 1000 x 50 = 50,000 lb. 
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CHAPTER IX 



, FILTRATION 

Filtration is the process by which liquids are separated from 
substances mechanically held in suspension. Various materials are 
employed as filtering media, the chief being paper, cotton and linen 
fabrics, woollen cloth (flannel and felt), absorbent cotton, glass-wool, 
slag-wool, kieselguhr, powdered glass, sand, charcoal, etc. 

The simplest application of filtration in pharmacy is the removal 
of suspended matter from aqueous and alcoholic solutions. This 
is generally accomplished on the small scale by folding a circular 
piece of fine unsized paper across its diameter, then again at right 




! 

! 




Fig. 100. 



Fig. 101. 



angles, and opening it out in the form of a hollow cone (figs. 100 and 
101) ; this is then placed in a funnel and the liquid to be filtered poured 
gently in, taking care that the stream is directed against the side, and 
not on the apex of the filter. Frequently, however, filtration proceeds 
very slowly, owing either to the faulty shape of the funnel, or to the 
filtering-paper lying too closely against the side. The apex of the 
funnel should have an angle of sixty degrees, so that circular filter- 
papers folded as directed fit accurately, as fig. 102. 

The funnels supplied by the makers are sometimes ribbed or 
fluted inside to facilitate the flow of the filtrate. The ribs or flutings, 
however, are rarely prominent enough. To be of any service they 
should be in comparatively high relief, as shown in figs. 103 and 104. 
These funnels are moulded imif ormly to the correct angle, and possess 
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either prominent spirals or deep corrugations, thus offering very few 
points of contact with the paper, so that filtration is very rapid. It 
would be an advantage if the funnels were made with a projection on 
the stem, thus permitting ready escape of the displaced air when filter- 
ing into narrow-necked vessels. To prevent splitting the necks of these 






Fig. 102. 
Plain Funnel. 



Fig. 103. 
Funnel showing 
Spirals. 



Fig. 104. 
Fluted Funnel. 



it is frequently necessary to use funnel supports, as fig. 105. These 
may be made of either wood or iron, but in either case the foot should 
be sufficiently massive to afford stability. 

Funnels of small size are usually made of glass or earthenware, 
large sizes of tinned iron or tinned copper. Lately aluminium funnels 






Fig. 105. 
Funnel Support. 



Fig. 106. 
Filtering Rack. 



Fig. 107. 
Zinc Filtering Cone 



have appeared in the market, and they specially recommend them- 
selves to the pharmacist on accoimt of their lightness. The metal is, 
however, difficult to work, and as the funnels are generally spun on 
ft lathe, they are neither ribbed nor fluted. Filtration accordingly 
proceeds slowly unless some device, such as the filtering rack (fig. 10&) 
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or the perforated cone (fig. 107), is adopted to keep the filtering-paper 
from adhering to the side of the funnel. 

The most delicate portion of a paper filter is the apex, and it is 
here that rupture generally occurs, but support may be obtained 
from a filtering cone pierced with holes, placed in the throat of the 
funnel. 

Up to now plain paper filters have alone been considered, but on 
account of the slowness with which they filter, they are rarely used 
except for collecting a precipitate without regard to the filtrate ; in 
that case the fewer the folds the more easily the precipitate is detached 
from the paper. Liquids pass through a plaited filter-paper more 
quickly than through a plain one. The method of folding may be 
explained by the aid of the following diagrams. 




Fig. 108. 



Fig. 109. 



A square piece of paper {abed, fig. 108) is folded in the line ef, 
the edge c d being placed over a b. This double sheet is then creased 
as represented in the drawing. In the first place the crease g h is 
produced by la3ring 6 /over a e and pressing the thumb-nail over the 
folded edge so as to produce a sharp crease. Then placing / over g, 
the crease b his formed ; in like maimer the crease a A is formed by 
laying e over g, and by similar means the intermediate creases Z, w, 
i, and k. These creases are all in one direction, forming seven receding 
angles, and in making them it is desirable not to bring the creases 
quite to the point A, but to leave about half an inch or less through 
which they do not pass, otherwise the frequent foldings of the paper 
at this point will so weaken the texture as to cause it to break with 
the weight of the liquid introduced into the filter. In the next place, 
an equal number of creases are to be made in the opposite direction, 
bisecting each of the eight sections represented in the upper part ot 
fig. 108. In doing this the edge fhis laid on the crease b A, and 
then turned back as shown in fig. 109, producing the crease n h. 
In like manner an intermediate crease is made in each of the other 
sections, so as to form a sort of fan, as represented in fig. 110. The 



FILTRATION 



85 



points a 6 are cut oS with scissors, and the filter opened to its proper 
angle by separating the originally doubled halves of the paper without 
disturbing the sharpness of the creases. It will now be found to 
consist of alternately projecting and receding angles, forming a uni- 
form zigzag circumference excepting at the points c and d (i&g. 110), 
at each of which places two projecting angles come together. The 




IFIG. 110. 



Fig. 111. 



intermediate portion of paper between these two angles should be 
folded so as to form a small receding angle, as shown at e andy*, fig. 111. 
This figure represents the appearance of a completed filter. 

When a filter breaks, the fracture generally occurs at the apex 
of the cone. This is the part on which the Uquid exerts the greatest 




Fig. 112. 



Fig. 113. 



pressure, and it' also receives the least support from the funnel. The 
plaited filter especially often breaks at this point, and to obviate 
this result it may be folded so as to give increased strength where most 
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needed. The paper used is oblong, and not square. It is folded so as 
to bring the two short ends a h and c d (fig. 112) together. The edge 
6/ is then laid over bf\ producing the fold b g. The paper thus folded 
is now turned over, as shown in fig. 113, and the edge a e laid over 
a e', producing the fold a l. Finally, the projecting points a and b 
are cut off in the direction of the dotted line. This filter will then have 
a double thickness of paper at the apex g' k I. 

Another method of supporting the filter consists in placing a little 
tow or absorbent cotton in the nozzle of the funnel, so as to form a 
bed on which the point of the filter may rest. If, however, it is con- 
sidered worth the trouble, the apex of the filter-paper may be dipped 
in strong nitric acid and then thoroughly washed in water. This 
makes the paper vastly stronger, and yet does not altogether stop 
filtration, the paper being converted into a different substance from 
that produced by the action of sulphuric acid, as in the preparation 
of parchment paper. The edge of a filter-paper should never project 
above the edge of the funnel, but should rather be below it, so as to 
permit a closely fitting cover being adapted to prevent evaporation. 

When considerable quantities of liquids have to be filtered, a 





Fig. 114. 
Continuous Filtration. 



Fig. 115. — Filtration of 
Volatile Liquids. 
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constant supply may be maintained by inverting a flask over the 
filter in the manner described under Extraction (fig. 88). Another 
good method is that described by E. Robinson in the ' Chemical 
News ' (fig. 114). 

To the longer limb of the syphon is attached a short rubber tube.' 
Operating within the lower end of the tube is the cone of a glass float, 
in the bottom of which are two or three leaden shot. As filtration 
proceeds the glass bulb descends, permitting the liquid in the sjrphon 
to flow out. If the liquid from the sjrphon flows faster than that 
through the filter, the float rises and wedges the inside of the rubber 
tubing. By this means the funnel is kept constantly supplied until 
all the liquid in the upper bottle has been sjrphoned out. An im- 
portant advantage of these arrangements is that when once started 
they can be left without attention until filtration is complete. 

To accelerate filtration of small quantities of liquid through paper, 
as in the washing of precipitates during the application of group 
reagents, etc., the following simple plan may be resorted to : Select 
a perfectly smooth-sided funnel of about three inches diameter, 
fold a circular filter as fig. 101, and place in the funnel ; moisten with 
water and press gently with the finger so as to ensure a good fit. Pour 
in the liquid to be filtered and cover the funnel with a glass disc, 
through which a piece of bent tubing is passed and held in place by 
a cork above and below, the joint being made with sealing-wax. Now 
blow gently into the filter, holding the glass cover tightly against the 
edge of the funnel to prevent escape of air. If the filter-paper has 
been properly adapted, the filtration of an ounce or two of liquid need 
not take more than as many minutes. Usually it is necessary to 
grind the rim of the funnel on the glass plate, using a little emery 
powder and oil. 

Filtration of volatile liquids. — Various methods have been devised 
to prevent the loss by evaporation that usually attends the filtration 
of volatile liquids. One of the simplest is to fit a suitable sized 
wide-mouthed bottle with a tightly fitting cork pierced with two 
holes. Into one of these the funnel is fixed, a piece of glass tubing 
passing through the other. A cover fits closely over the top of the 
funnel, and as it is also fitted with a glass tube, a short length of soft 
rubber tubing at once prevents access of air and affords an opening 
for the escape of the air displaced by the filtrate (fig. 115). 

The glass percolators made by the York Glass Co. are most 
useful for filtering volatile fluids (see fig. 93). A plaited filter-paper 
is placed within the percolator and prevented from slipping by a 
perforated cone (fig. 107) placed beneath its apex ; the liquid is then 
poured in by means of a guiding rod, and the grooves in the neck of 
the receiver and stopper turned out of line so as to prevent entrance 
of air. 
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Hot fiUration is occasionally resorted to for the clarification of 
substances which are solid or viscous at the ordinary temperatures, 
such as waxes, fats, and glycerins. The substance should be heated 
over a water-bath and poured on to a paper filter, supported by a 
metal funnel kept warm by one of the following contrivances : 

In fig. 116 a water-jacketed funnel is kept hot by a ring of gas- 
jets. In fig. 117 the funnel is also provided with a hot- water jacket, 
but the heat is maintained by a Bunsen flame beneath the projecting 
arm. Another simple device for keeping a funnel warm is to wind 





Fig. 116. 

Hot-water Funnel with 

Gas-ring. 



Fig. 117. — Hot- water Copper Funnel 
WITH Side Arm and Small Filling 
Funnel, Mounted on Three Legs. 



round it a coil of ordinary lead piping, through which steam generated 
in a tin can may be forced. The steam should enter at the top of 
the coil, and the lower end should dip into a beaker of water. This 
serves the double purpose of condensing the steam and increasing 
the temperature by slightly raising the pressure. 

Filtration under pressure. — ^For accelerating the filtration of liquids 
that under normal conditions filter very slowly, numerous expedients 
are resorted to, depending on pressure derived from a * head ' of 
Uquid, the use of a filter-press, or the production of a more or less 
complete vacuum under the filter-bed. All three methods are com- 
monly made use of in pharmaceutical laboratories. 

A vacuum may be obtained by connecting the air-tight receiver 
with a filter-pump as fig. 118. Ordinary filter-papers, however, are 
not strong enough to bear any great pressure, but require support. 
This may be afforded by fitting a perforated metal cone into the apex 
of the funnel, afterwards pressing the wetted paper tightly against 
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Fig. 118.— Filtration under Pressure. 



the side to prevent ingress of air. It is found, however, that if the 
atmospheric pressure is increased ever so little, turbid liquids are 
drawn through the pores of the 
paper almost unaltered. To 
remedy this, a little kieselguhr 
(infusorial earth) is shaken up 
with the liquid to be filtered. 
The suspended matter becomes 
entangled in the filtering 
powder, the whole being de- 
posited on the surface of the 
filter, through which the liquid 
passes quite bright. Kaolin 
has also been recommended for 
the same purpose. When the 
vacuum is obtained by a water- 
pump it is necessary to fit a 
valve between the pump and 
the receiver, to prevent water 
being sucked back into the 
latter in case the pressure in 

the water main falls. For description of this valve see * Percolation 
under Pressure,* page 76. 

FiUer-presses. — An excellent form of portable filter-press for 
comparatively low pressures is shown in figs. 119 and 120. Two 
discs of asbestos filtering-paper are firmly clamped between the 
ebonite plates a and b, being held apart by the ring d, through an 
orifice in which the turbid liquid finds entrance, the filtered liquid 
leaving the press at a and b. With a head of five feet a pressure 
equivalent to about a sixth of an atmosphere is exerted, when most 
Uquids filter rapidly. 

When, however, large bulks of turbid liquids, as cloudy syrups, 
Oxymel Scillse, etc., which do not become briUiant by standing at rest, 
have to be filtered, it is customary to use a filter-press, as fig. 121. 

The principle is very simple : the liquid is pumped into a pipe 
which feeds numerous filtering chambers, built up in precisely the 
same way as the foregoing; that is, between each pair of plates is 
a sheet of filtering material. If the nature of the liquid is such that 
it does not block the pores of the material and make what is technically 
called a surface, kieselguhr, wood pulp, or other clarifying agent is 
added. Tinctures and other liquids unaffected by tinned iron are 
filtered in ordinary presses, but for acid syrups and the like, a 
diaphragm-pump, with vulcanite connections, and wooden plates, is 
employed. 

In the illustration shpwn, the liquid is forced in by a power-pump 
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and escapes from each pair of plates by the little taps shown on the 
front of the machine ; the plates are held firmly together by the large 
screw indicated on the right. 





Fig. 119.~-Ebonite Filter-press. 



Fig. 120. — Ebonite Filter-press 
(open). 




Fig. 121.— Filter-press. 
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FiUratton of corrosive liquids. — The clarification of strong acids 
and alkalies is brought about as nearly as possible by subsidence, the 
clear liquid being drawn off by a sjrphon (see Decantation). It is 
fortunate that such liquids deposit readily, and rarely require other 
treatment. They may, however, in emergency be filtered through 
a plug of glass wool, inserted in the neck of an ordinary earthenware 
funnel. 

Colation, — Colation, or straining, differs from filtration in that it is 
made use of for the removal of particles of comparatively large size. 
The ordinary straining materials are muslin, calico, flannel, felt, 
horsehair, etc. A useful support or frame is shown in fig. 122. 





Fic. 122.— Straining Frame. 



Fig. 123.— Straining Bag. 



Muslin and calico may be stretched and adapted for straining small 
quantities of liquids by the use of the metal strainers, figs. 124 and 125. 
For many purposes it suffices to place the straining cloth in an ordinary 
funnel in the same way as a filter-paper, when, if the liquid passes 
through slowly, the four comers may be tied together with a piece of 
string, and the whole suspended from a nail or hook at a convenient 
height above the receiver, in a similar manner to the straining bag 
(fig. 123). 

Bath-brick flUers. — Some time ago the author had occasion to deal 
with a muddy liquid which refused to filter imder ordinary con- 
ditions. A trial was made with a Berkefeld filter connected with a 
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vacuum-pump, good results being obtained, but the 

so expensive and fragile that some cheaper method had to be 
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Fig. 124.— Straining Funnel 
FOR Muslin or Flannel. 



Fig. 125.- 



-Metal Strainer and Fltwel 
Combined. 



devised. After numerous experiments it was decided to establish a 
battery of filters made of Bath brick, and excellent results were 
obtained. 

A sound Bath brick was selected and rubbed smooth. A hole was 
then bored three-quarters through its length, into which a glass tube was 
firmly cemented with magnesia and water-glass paste. On the brick 
being placed in the liquid to be filtered, and connected with an ordinary 
filter-pump, a steady flow of perfectly clear filtrate was obtained. 
It was found advantageous to pass the glass tube through a hole bored 
in a large cork, the filter-block being securely fastened imderneath 
(fig. 126). By this means the block always foaled just beneath the 
surface of the liquid instead of lying buried in the thick deposit at the 
bottom of the vessel. When the filter-block showed signs of clogging 
it was withdrawn and, without disconnecting, scrubbed with a stiff 
brush in a stream of water and replaced. As many such filter-blocks 
as desired can be connected to the same pump, so that a considerable 
quantity of intractable liquid can be dealt with at very small outlay. 

For ordinary liquids the filters need not be connected with a 
vacuum-pump, but may be used under the normal atmospheric 
pressure. The most convenient method of forming filters is perhaps 
the following. With a sharp knife cut a truncated cone out of a 
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sound Bath brick, and cement it with magnesia-sodium-siiicate paste 
into a glass funnel. Or, instead of the above, a little cylinder of 
Bath brick may be fitted with a glass tube and fixed in the throat 
of a funnel with a cork, as shown in fig. 127. 



',\\\ CORK Fl6at;/', 



Nil I BATH BRICvdfflH 

till i!^ 





Fig. 126. 



Fig. 127. 



For dealing with larger quantities, a bed of Bath bricks may be 
laid down on sand, the only precaution being to insure that the sides 
and ends of each brick are perfectly smooth and in intimate contact. 
When foul, the surface of such a filter-bed is readily cleansed by 
scrubbing with a stiff broom, the muddy liquid being drawn off at a 
side exit. 

Clarification, — In some cases it is not easy to apply any of the 
foregoing processes for obtaining clear liquids. Honey, for instance, 
can only be filtered while very hot, but if it is rapidly brought to the 
boil, a scum rises to the surface, which may be removed when cool 
by straining through felt. Again, solutions of gelatin may be obtained 
perfectly bright by adding white of egg, that has been well stirred up 
with water, and bringing rapidly to the boil. In this case the albumen 
coagulates, and carries with it any finely divided matter held in 
suspension. This is called clarification. 

Decantation (Latin de, from, and cantus, a side, or comer). — ^When 
solution of ammonium carbonate is added to solution of ferrous 
sulphate a precipitate of ferrous carbonate is thrown down. If, after 
stirring, the mixture is allowed to rest, the precipitate will collect at 
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the bottom of the vessel, and most of the clear liquid, containing the 
ammonium sulphate, may be poured off, or decanted. This method of 
washing precipitates is frequently employed, and a little consideration 
will show how, with three or four washings, the soluble impurity can 
be practically eliminated. 

If the mixture in the first instance measures five gallons and con- 
tains 10 per cent, of ammonium sulphate which it is desired to get 
rid of, it may be assumed that four gallons can be decanted, leaving 
one gallon of 10-per-cent. solution mixed with the precipitate. If 
now four gallons of water is stirred in, there results five gallons of 
2-per-cent. ammonium-sulphate solution. After a suitable interval 
four gallons is decanted, leaving one gallon of 2-per-cent. solution. 
Repetition of this process of washing by decantation gives five gallons 
of O'l-per-cent. solution, of which four gallons is poured off. On 
repeating for the fourth time there remains one gallon of only 
0'08-per-cent. solution, and the precipitate when collected on calico, 
drained, and squeezed, can only contain minute traces of sulphate 
as impurity. 

When dealing with comparatively small volumes, it is usual 
to grease slightly the rim of the pouring vessel. This keeps the fluid 
in a single stream, preventing it from dividing and running down the 
side of the vessel. The liquid may also be guided into the receiver 
by placing a glass rod close to the lip or rim of the pouring vessel, 
as shown in fig. 128. 

When large quantities of liquids have to be decanted from one 
vessel to another, or when the precipitate is very light and easily 
disturbed, the transference is usually effected by the aid of a syphon 
(fig. 129). 

In the illustration the syphon is provided with a safety suction 
tube to avoid danger of corrosive liquids entering the mouth. The 
shorter leg of the syphon is placed in the liquid so that the extremity 
reaches to within an inch or two of the precipitate, a short length of 
rubber tubing, provided with a clip, being at the same time slipped 
over the upper end of the suction tube. The longer leg of the syphon 
is also closed with a rubber tube and clip. To start the syphon the 
upper clip is opened, and suction applied until the liquid nearly fills 
the suction tube ; the clip is then released. The lower clip is next 
opened and the flow of liquid started. 

The action of a syphon may be explained as follows : The shorter 
leg is first placed in the liquid, which rises until the levels inside and 
outside the tube correspond. Communication with the outer air 
is then cut off by the clip at the bottom of the delivery tube and the 
clip on the suction tube. Now, if the upper clip is opened, and suction 
applied, a partial vacuum is formed inside the tubes, and the liquid 
rushes in to take the place of the exhausted air owing to the pressure 



DEGANTATION 



95 



of the atmosphere on the surface of the liquid. The syphon is now 
filled. When the clips are released a flow of liquid ensues, which is 
more rapid in proportion as the difference of level between the aper- 
ture of the delivery tube and the surface of the liquid in the beaker is 
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Fig. 128.— Decantation. 
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Fig. 129.— Syphon with Safety-tube. 



Fig. 130.— Safety Pipettes. 



greater. This is explained by the column of liquid in the outer limb 
of the syphon being longer, and therefore heavier, than the correspond- 
ing column in the immersed limb ; being heavier, it falls by gravitation, 
the Uquid in the shorter limb being instantly pressed after it by the 
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pressure of the atmosphere. The shorter limb of the syphon is only 
reckoned from surface of the liquid to the bend, the portion below the 
surface plajdng no part in the operation. 

For decanting small quantities of Uquid, such as the ethereal 
layer in the determination of opium, an instrument called a pipette 
is used. This consists of a glass tube having a very narrow outlet. 
When liquid is sucked up it may be retained by simply closing the 
upper orifice. The chief drawback to the use of pipettes, however, lies 
in the fact that, if a noxious Uquid is incautiously drawn into the 
mouth, disastrous results may ensue. 

The author, in order to overcome this difficulty, devised an instru- 
ment consisting of an ordinary graduated pipette with a somewhat 
elongated mouthpiece, with two constrictions about an inch apart. 
The upper constriction is ground smooth inside, the lower one is 
grooved, while between the two is a glass bead. The action is as 
follows : The pipette is placed in the liquid, which is sucked up by the 
mouth in the usual way. As soon as the liquid reaches the constriction 
the bead is carried upwards and forced into the second constriction, 
into which it fits accurately, thus preventing the liquid from entering 
the mouth (fig. 130). 

Separation of Immiscible Liquids 

In many pharmaceutical operations it becomes necessary to 
separate immiscible liquids, such as essential oils, chloroform, 
petroleum ether, etc., from water or watery solutions. When the 
operatiotl is of frequent occurrence, and the immiscible liquid is 
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Fig. 131. Fig. 132. 

Separating Funnel. Stoppered Separator. 

not volatile, separating funnels, as fig. 131, are used. If the liquid 
is of a volatile nature, stoppered separators, as fig. 132, must be em- 
ployed. If neither of these forms of apparatus is at hand, or if the 
quantities to be dealt with are so great as to preclude the use of the 
usual sizes, decantation by means of a syphon may be resorted to (see 
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Decantation), or a funnel of convenient size may be converted into a 
separator by the device suggested by Currier, the liquid being drawn 
off by means of a glass tube sliding through a cork. The stem of a 
funnel is plugged with a cork, through whioh passes a glass tube closed 
at its upper end, but having a slit filed through about an inch from 
the top, so as to afford egress to the liquid. If the tube is pulled 
down so that the slit is closed by the cork, no liquid can escape ; 
but if pushed up, liquid can be drawn off from any level. Attached 
to the lower end of the glass tubing is a short piece of rubber tube 
provided with a pinchcock. The same device is made use of for 
the separation of volatile liquids, but instead of being adapted to a 
funnel the tube is fitted to a convenient-sized flask. In addition 
to the draw-off tube a second tube of fine bore is pushed through the 
cork until it reaches almost to the bottom of the flask, and serves 
for the air inlet. 
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CHAPTER X 

DIALYSIS 

Dialysis (from the Greek dia, from, and Imis, a loosing) is a process 
for the separation of bodies based on their unequal diffusibility. 
Dialysis was first investigated by Graham, and was described by him 
in his memoir on * Liquid Diffusion Applied to Analysis ' in thfe 
' Transactions of the Royal Society ' for 1861. Ten-per-cent. solutions 
of the following substances were subjected to dialysis for twenty- 
four hours ; the amounts of substances which passed through the 
septa bore the following relations to one another : 

Gum acacia 4 

Cane sugar ........ 214 

Starch sugar 266 

Glycerin 440 

Alcohol 476 

Sodium chloride 1000 

Graham's dialyser consists of two guttapercha hoops, one of them 
two inches deep, the other one inch deep. The two-inch hoop is 
slightly conical, and the one-inch hoop fits over its smaller end. The 
parchment paper that forms the bottom must be about three inches 
wider than the small end of the two-inch hoop. 

To prepare the dialyser the parchment paper is soaked for a 
few minutes in water, stretched evenly over the smaller end of the 

two-inch hoop, and strained tightly by pushing on 

Pr- — "^'^"T^ ^^^ second hoop. The paper must be pressed 
smoothly round the outside of the hoop, and the 
bottom must be quite flat and even, and free 
from holes. To test this, place some distilled 
water in the dialyser to the depth of about half 
Fig. 133. *^ inch, and stand it on clean white blotting- 

paper. If any dark or wet spots appear, they 
indicate the existence of small holes. To close such holes, paint them 
over with white of egg, put on a small patch of parchment paper, 
and iron the patch with a hot iron. This coagulates the albumen 
and closes the holes. 

The dialyser being prepared (fig. 133), the liquid to be operated 
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upon is introduced to a depth of not more than half an inch, and the 
apparatus floated on distilled water contained in a flat basin. A 
dialyser of twelve inches diameter will hold about thirty ounces of 
liquid. In the course of time. a more or less complete separation of 
the component parts of the mixture may be effected ; thus, if solution 
of arsenious acid mixed with bread paste is subjected to dialysis, in 
a few days most of the arsenic will pass through the diaphragm into 
the distilled water, from which it may be recovered in the usual way. 
Substances such as arsenic, salt, etc., which are capable of diffusion, 
are called crystaMoids, in contradistinction to those incapable of 
assuming the crystalline form, such as starch and gelatin, which are 
known as colloids. The term dialysate has been proposed for the 
residue left on the diaphragm after dialysis, the solution of the 
crystalloids being known as the diffusate. 

Dialysis is made use of in the preparation of Liquor Ferri Dialy- 
satus. Solution of ferric chloride is saturated with freshly precipitated 
ferric hydrate, and the filtered liquid placed in a dialyser. Very Uttle 
iron passes through the septum, dialysis being continued until the 
diffusate gives no reaction for chlorides. The colloid matter left at 
the end of the operation has scarcely any taste of iron ; it is neutral 
to litmus paper, and does not give any precipitate with potassium 
ferrocyanide unless previously warmed with hydrochloric acid ; the 
specific gravity should be about 1047. 

If the operation of dialysis is to be successful the following con- 
ditions must be adhered to. The surface of the liquid in the dialyser 
should not be below the level of the water in the outer vessel, other- 
wise the bulk of the dialysate becomes unnecessarily increased. In 
fact, the under side of the dialyser should be only jvst below the surface 
of the water. If a constant stream of water cannot be made to pass 
through the outer vessel, the contents should be changed at least 
twice a day, so as to prevent accumulation of soluble salt in the 
diffusate. Should this latter be allowed to take place, dialysis 
proceeds very slowly, and ultimately stops when equilibrium has 
been established between the amount of crystallisable matter held 
in solution by diffusate and dialysate respectively. 
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CHAPTER XI 

CRYSTALLISATION 

Many definite substances assume under favourable conditions 
distinct geometric forms, such as the cube, prism, etc. ; these are 
called crystals. All crystals owe their figures to the regularity of 
internal structure. A crystal, placed in a saturated solution under- 
going spontaneous evaporation, increases by constant deposition of 
fresh matter on its faces. Many solids have a particular crystalline 
form by which they may often be recognised, although the same 
substance may assume two or more different forms at different 
temperatures, when it is said to be dimorphous or polymorpkoiis. 
Substances capable of assuming the crystalline form are spoken of as 
crystallisable, while uncrystallisable substances, such as gelatin, etc., are 
termed amorphous. The plane surfaces which bound a crystal are 
called planes or fa/ces ; the intersection of two adjacent planes forms 
an edge, 

AU crystalline forms may be divided into six systems, depending 
upon the length and position of their axes. These axes are imaginary 
lines passing through the central point of the crystal, from end to end, 
from side to side, or from opposite angles, around which lines the 
particles forming the crystal are imagined to be deposited. For a full 
description of the different systems the reader is referred to text- 
books specially dealing with crystallography. 

Substances more soluble in hot than in cold water may be crystal- 
lised by allowing hot solutions to cool very slowly and quietly. If the 
substance be almost equally soluble in hot and cold water, concen- 
trated solutions may be left to evaporate spontaneously in the air, or 
they may be slowly evaporated in a partial vacuum. The more 
slowly and quietly the operation of crystallisation is conducted, the 
larger and more regular will be the deposited crystals. 

Aqueous solutions are usually concentrated until a pellicle or crust 
forms on the surface, but the degree of concentration is entirely 
dependent upon the nature of the substance, the quantity of the 
solution, and the temperature of the surrounding air. 

Alum, for instance, is crystallised on a large scale in wooden 
vats. After a thick crust has formed around the sides and bottom, 
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the iron hoops by which the staves are held in position are 
removed, and a hole is cut through the mass to allow the mother- 
liquor to escape. 

It is noted later (under the head of Solution) that super- 
saturated solutions can be made and kept under certain conditions 
without crystallising ; but in all cases crystallisation may be started 
by dropping in a crystal, or in many instances by simply rubbing 
the sides of the vessel, or by placing rough sticks or yam in the 
cooling solution. 

The liquid remaining after crystallisation has taken place, is called 
the mother-liquor, and on further evaporation yields a second crop 
of crystals, usually less pure than the first. These may, however, 
•be purified by re-solution and re-crystallisation. If two or more 
substances are present in a solution, and their solubilities are appre- 
ciably different, they may be separated by fractional crystallisation ; 
that is, the least soluble crystallises first and the most soluble 
last, and by re-crystallising each crop, pure crystals may be finally 
obtained. 

Water of crystallisation. — The temperature at which crystals are 
formed largely determines the composition. Sodium carbonate 
for instance, crystallises at the ordinary temperature with ten 
molecules of water, but if deposited between 30° and 40° C. it only 
contains seven molecules. 

The molecules comprising the water of crystallisation are regarded 
as having entered into a feeble combination with the atoms forming 
the salt molecule, but this union is not nearly so strong as that 
which binds the atoms together (see Efflorescence). 

Many crystals, such as potassium chlorate, mechanically enclose 
water during formation. This is known as interstitial water, and must 
be distinguished from water of crystallisation. These crystals 
decrepitate when heated, owing to the explosive force with which 
the steam ruptures the crystals. 

Oranulation may be interpreted in more than one way. When 
associated with crystallisation we understand the production of 
granules or coarse grains obtained by agitating concentrated solutions 
while cooling. The official variety of Epsom salt is an example : 
if a hot saturated solution is allowed to cool and crystallise quietly, 
large rhombic prisms are formed instead of the minute crystals 
with which we are so familiar. Solutions of other freely soluble salts, 
such as potassium carbonate, are concentrated, and then slowly evapo- 
rated to dryness on a steam-bath, stirring constantly all the time. 
This causes the salt to separate in a finely granular condition. The 
granular form of ferrous sulphate, formerly official, was ordered to 
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be made by pouring the filtered solution into strong alcohol, by which 
means very small crystals were obtained. 

The term granulation has also been adopted for the preparation of 
effervescent salts, as well as for the process to which powders are 
subjected previous to compression into tablets. This will be treated 
under a special heading. To add to possible confusion, the name granule 
is also applied to a pill of small size, generally, although not always, 
sugar-coated. 

Deliquescence. — Many salts, such as potassium carbonate, calcium 
chloride, lithium bromide, etc., possess the property of absorbing 
water from the atmosphere, becoming damp, and in some instances 
actually dissolving in the amount of moisture attracted. Such 
salts are said to be deliquescent. 

Certain salts owe their characteristic colour to the amount of 
water of crystallisation they contain. Thus, copper sulphate con- 
taining one molecule of water, CuSO^jH^O, is a white salt, but if 
exposed to moisture it rapidly combines with four more molecules, 
forming the salt CuS04,5H20, which is blue. The most striking 
example of the change of colour due to hydration is cobalt chloride, 
CoClg, which in the anhydrous state is of a deep blue colour, but if 
exposed to moisture combines with six molecules of water to form 
the pink salt CoCl2,6H20. A dilute solution of this salt is known as 

sympathetic ink. Letters written 
with it are practically invisible, 
but if the paper is warmed, the 
salt loses its water of crystal- 
lisation and the characters 
appear; on cooling they again 
vanish as water is absorbed from 
the air. 




Efflorescence is the opposite of 
deliquescence. Efflorescent salts 
give up their water of crystal- 
lisation on exposure to air, losing 
their transparency and becoming 
powdery on the surface. 

Alum, on exposure to air, fre- 
quently appeal's efflorescent. This 
is due not to loss of water, but to absorption of atmospheric ammonia and 
formation of a basic salt. 

Drying of crystals. — Small quantities of crystals may be practically 
freed from adhering water by lightly squeezing them between folds of 
blotting-paper. A good deal of the water drains away if the moist 



Fig. 134.— Centrifugal Machine. 



CENTRIFUGAL MACHINES 



103 



crystals are placed on porous tiles or on well- washed and dried Bath 
bricks. 

Larger quantities may be almost entirely freed from water by 
means of a centrifugal machine, as fig. 134. The wet crystals are 
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placed in the inner perforated cylinder, and revolved at a high speed, 
when the water flies off and is collected in the outer vessel. 

Centrifugal drying is frequently employed in pharmaceutical 
laboratories for removing water or alcohol from extract-marcs, etc., 
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and the next figure (fig. 135) shows a much larger machine driven 
by power. 

While on the subject of centrifugal apparatus it may not be out 
of place to illustrate one of the small laboratory centrifuges commonly 
employed in the examination of milk, urine, etc. (fig. 136). Such a 




Fig. 136.— Laboratory Centrifuge. 

machine is exceedingly useful for the separation of precipitates in 
many qualitative and quantitative experiments, as well as for separat- 
ing the intractable emulsions which occasionally form during the 
assay of alkaloidal drugs by immiscible solvents. 
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CHAPTER XII 

ETHYLIC ALCOHOL 

Ethylic alcohol is a product of the fermentation of saccharine 
liquids. Its manufacture may be briefly divided into three 
operations : 

(a) The preparation of a saccharine liquid by the action of diastase 
on starch. 

(6) Fermentation of this liquid by yeast. 

(c) Separation of the alcohol by distillation. 

In this country the chief sources of alcohol are the cereals, but 
in other countries potatoes, maize, beet, etc., are employed. Grain, 
preferably barley, is moistened and stimulated to germinate by heat. 
During germination changes take place, a ferment, dictstase, being 
formed, which, under suitable conditions, is capable of converting the 
insoluble starch in the endosperm into maltose and dextrin. At a 
certain point growth is arrested by drying the grain at a low tem- 
perature. As the dried product, ma&, contains sufficient diastase to 
convert a considerable amount of added starch, it is mixed with 
unmalted grain and the ground mixture infused with water at about 
60° C, the resulting liquor being known as the mash, A second 
mashing generally exhausts the grain, and the Uquors, having befen 
cooled to about 15° C, are mixed with yeast. Fermentation soon 
commences, the yeast cells multiplying with great rapidity, 
transforming the sugars into alcohol and carbon dioxide — 

CisHsaOn + Kfi = 4C2H5OH + 4CO2 
Maltose Alcohol 

The weak alcohoUc Uquid (containing from 13 to 15 per cent, of 
alcohol) is next distilled in a fractionating still, the ' head ' or upper 
part of which is so arranged that most of the water is condensed 
and returned to the still, while the alcohol passes into the receiver. 
Although with a modern still the strength of the alcohol may reach 
80 to 90 per cent., it is not sufficiently pure for medicinal purposes, 
as it contains traces of other alcohols and impurities which impart 
to it a disagreeable odour and taste. These are removed by diluting 
with water, filtering through charcoal, and redistiUing. 
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Rectified spirit of the Pharmacopoeia contains 90 per cent, of 
ethylic alcohol by volume (85*65 per cent, by weight), and has a specific 
gravity of 0*834. For accurately determining the percentage of alcohol 
in spirit the density must be ascertained by means of a specific gravity 
bottle and referred to an alcohol table. For Excise and general 
purposes, however, hydrometers are usually employed. In England 
the legal temperature is fixed at 51° F., the spirit being valued not 
according to percentage of alcohol by volume or weight, but according 
to the amount of ' proof spirit.' This term is defined by Act 58 
George III. as being ' such as shall at a temperature of 51° F. weigh 
exactly |f of an equal measure of distilled water.' Proof spirit 
contains 57*09 per cent, by volume (49*3 per cent, by weight) of 
ethylic alcohol. Weaker spirits are termed ' under-proof ' and 
stronger spirits ' over-proof.' Thus 25 degrees over-proof, means that 
100 volumes of the spirit diluted with water yields 125 volumes of 
proof spirit ; whilst 25 degrees under-proof, means that 100 volumes 
contains 75 volumes of proof spirit and 25 volumes of water. 

To convert 'percentage of alcohol by weight into 'percentage by 'volume 

Rule. — Multiply percentage by weight by specific gravity and 
divide by 0*79367. 

Exam'ple. — 49*5 per cent, by weight = 57-3 per cent, by volume 
(49-5 X 0*920 -r 0-79367 = 57-3). 

To convert percentage of alcohol by volume into percentage by tveight 

Rule. — ^Divide 0*79367 by specific gravity and multiply quotient 
by percentage by volume. 

Example, — 57*3 per cent, by volume = 49*5 per cent, by weight 
(0-79367 -^ 0-920 x 57-3 = 49-5). 

To convert percentage of alcohol by volume into 'percentage of proof 

spirit (Sikes) 

Rule. — Multiply percentage by volume by 1*7525. 

Thus, 90-per-cent. alcohol by volume = 57*725 degrees over-proof 
(90 X 1-7525= 157-725). 

To convert percentage of proof spirit {Sikes) into percerUage of alcohol 

by volume 

Rule. — Divide percentage of proof spirit by 1*7525. 
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Formula t Of Diluting a Liquid of any Specific Gravity to any lower 
Specific Gravity 



where 



G X a 

X = — 

S X ^ 

X = quantity of water to be added, in grammes. 

G = weight of liquid to be diluted, in grammes. 

a = difference (in grammes) between known and required specific 

gravities. 
S = specific gravity of liquid to be diluted. 
g = difference in weight (in grammes) of the required gravity and 

that of 1 litre of water. 



Example : Given 4000 grammes of a liquid of specific gravity 1*275 
to he diluted to specific gravity 1*240 ; how many grammes of water are 
required ? 

X = grammes of water required. 
G = 4000 (weight of liquid to be diluted). 
a = 35 (difference [in grammes] of specific gravity). 
S = 1-275 (specific gravity of liquid to be diluted). 
g = 240 (difference in weight [in grammes] of the required specific 
gravity and that of 1 litre of water). 



4000 X 35 
1-275 X 240 



= 457 grammes of water required for dilution. 



Proportions of Alcohol and Water required to produce one gallon of 
the vjeaker Alcohols of the British Pharmacopoeia (Bird) 



Bv Weight 

1 


Percentapo of 
Alcoliol pro- 


By Measure 


Loss by 
Contrac- 










90-per-cent. 


Distilled 


(luced by the 


90-per-cent. 


Distilled 


tion 


Alcohol 

1 


Water 

lb. oz. 


Admixture 


Alcohol 


Water 




1 lb. oz. 




fl. oz. 


fl. oz. 


fl. oz. 


7 6i 


1 41 


79-65 


141| 


20i 


2 


6 7| 


2 6 


70-00 


124 


38| 


3i 


5 9 


3 9: 


60-00 


106 


57; 


4 


1 4 4f 


5 2i 


46-20 


82t 
80J 


82J 


4t 


4 21 


5 ^ 


45-00 


84J 


4J 


1 3i 


7 14i 


20-00 


35| 


126J 


2i 



Note. — Alcohol mi^es with water in all proportions, heat being evolved and 
contraction taking place. The contraction is greatest when the proportions 
approximate to the formula C..H4OH + SHjO ; i.e., 523 volumes of ethylic alcohol 
and 47*7 volumes of water. If such a mixture is made at 15-5° C. (60° F.), it will be 
found, when the same temperature is regaintnl, that the mixture only measures 
96*35 volumes instead of 100, indicating a contraction of 3*65 per cent, by volume. 
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Table of the strength of Alcohol ordered in the Pharmacopmcts of the 
more important countries 



Pbarmaoopoafa 


Specific Gravity 
at 60° F. 


Official Name 


Percentage 

by 

Tolume 


Austrian . | 


0-830 -0-834 


Spiritus Vini Concentratus . 


90-91 


0-894 -0-896 


„ Dilutus .... 


68-70 


Belgian . | 


0-794 


Alcohol Anhydrus .... 


100 


0-8276 


M ®92° 


92 


British 


0-794 -0-7969 


„ Absolutum .... 


100 


0-834* 


Spiritus Rectificatus .... 


90 


I 


0-830 -0-834 


„ Concentratus .... 


90-91 


Danish . \ 


0-893 -0-895 


„ Dilutus 


68-69 




0-940 -0-942 


Tenuis 




46-47 


Dutch . 


0-831 -0-837 


„ Fortior 




89-91 


0-887 -0-892 


Dilutus 




69-74 


r 


0-8164 


Alcool k 95° 




95 




0-8338 


90° 




90 


French 


0-8639 


80° 




80 




0-9135 


60° 




60 


German 


0-830 -0-834 


Spiritus (Weingeist) . . . , 


90-91 


0-892 -0-896 


„ Dilutus (verdiinnterWeingeist) 


68-69 


Hungarian . 


0-831 -0-834 




90-91 


0-892 


„ Dilutus 


70 




0-8344 


Alcool 


90 


Italian 


0-7937 


„ Assoluto 


100 




0-9139 


„ Diluito 


60 




0-8311-0-8344 


Spiritus Concentratus .... 


90-91 


Norwegian . 


0-9026-0-9049 


Dilutus 


64-65 




0-9346 


„ Tenuis 


50 




0-834 


Alcool a 90° 


90 


Portuguese . 


0-850 


„ 85° 


85 




0-905 


,,65° 


65 


' 


813 -X)-816 


Spiritus Vini Alcoholisatus . 


95 




0-831 -0-834 


„ Rectificatissimus 


90 


Russian 


0-888 -0-890 


„ Rectificatus 


70 




0-952 -0-955 


„ Dilutus . . . . 


38 


' 


0-796 


Alcohol Anhidro 


100 


Spanish 


0-833 


„ de90° 


90 




0-913 


„ de60° 


60 




0-830 -0-834 


Spiritus Concentratus .... 


90-91 


Swedish 


0-901 -0-905 


Dilutus 


64-65 




0-935 


Tenuis 


50 




0-812 -0-816 


,, 


95-96 


Swiss . 


0-892 


Dilutus 


69-70 




0-820 


Alcohol 


94 




0-797 


„ Absolutum . . . . 


100 


U.S.A.. 


0-816 


„ Deodoratum . . . . 


95 




0-936 


,, Dilutum 


48-6 



• Spiritus rectificatus is sold by the rectifiers as 58° over-proof. 

Formula for Correction for Temperature in Specific Gravity of 
Mixtures of Alcohol and Water 

w = t// ± < f 00001 4x1 Zf] 
where V loO / 

w' = observed temperature. 

w = density at 15*5° C. 

t = difference between the normal and observed temperatures in 

degrees Centigrade. 

0*00014 = coeflScient of expansion of alcohol. 

-f is used if observed temperature is above 15*5° C. 

— is used if observed temperature is below 15'5° C. 
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Rides for making Alcohol of any required loiver percentage from 
Alcohol of any higher percentage 

I. By volume. 

Let the volume-percentage of the stronger alcohol be V. 
,, „ „ ,, weaker „ v. 

Rule. — ^Mix V volumes of the stronger alcohol with sufficient water 
to produce V volumes of product. Allow the mixture to cool to 60° F., 
when full contraction will have taken place, and make up any deficiency 
with water. 

Example : Alcohol 30 per cent, by volume is to be made from alcohol 
90 per cent, by volume. — Take 30 volumes of 90-per-cent. alcohol, and 
dilute with water to 90 volumes. 

XL By weight. 

Let the weight-percentage of the stronger alcohol be W. 
,, „ weaker „ w. 

Rule, — ^Mix w parts by weight of the stronger alcohol with sufficient 
water to produce W parts by weight of product. 

Example : Alcohol of 50 per cent, by weight is to be made from alcohol 
of 90 per cent, by weight. — Take 50 parts by weight of 90-per-cent. alcohol, 
and add enough water to produce 90 parts by weight. . 

METHYLATED SPIRIT 

Under certain conditions two kinds of methylated spirit are per- 
mitted to be received by licensed persons ; these are mineralised 
spirit and industrial spirit. Any person not being a distiller or rectifier 
of spirits, or a dealer in or retailer of beer, spirits, wines, or sweets, 
may obtain a licence to receive and sell mineralised spirit. 

Mineralised spirit may be used for the preparation of the following 
pharmacopoeial Uniments, provided they are plainly labelled ' Methyl- 
ated ' : Linimentum Saponis, Linimentum CamphorsB Ammoniatum, 
Linimentum Aconiti, and Linimentum BelladonnsB. Apart from these, 
it is illegal to sell mineraUsed spirit containing any essential oil or 
other flavouring matter, or in which the proper quantity (| of 1 per 
cent.) of mineral naphtha, specific gravity about 0*800, has not been 
dissolved.* 

The foregoing applies only to the mineralised methylated spirit 
used for heating and cleaning purposes, and it is the only kind allowed 
to be sold by retailers. 

* In Germany, pyridine bases are used instead of a mineral oil to render alcohol 
nndrinkable, but yet not to impair its value for domestic and technical purposes. 
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Persons, however, obtaining the sanction of the Revenue Com- 
missioners may receive industrial spirit (which contains 5 per cent, 
wood naphtha only, and no mineral oil) for use in the arts and 
manufactures, security being given for its proper use. This kind of 
methylated spirit must only be used for purposes which are definitely 
specified, and if at any time it is required for any other fresh, 
although similar purpose, permission must first be obtained from the 
Commissioners. 

The use of industrial spirit in the preparation of absolute alcohol 
is illegal, as it involves the purification of the spirit. Permission may be 
obtained from the Commissioners of Inland Revenue for its use in 
the preparation of vegetable extracts, medicated cottons and gauzes, 
etc., provided the whole of the spirit is completely removed from the 
finished product. The spirit may be recovered by distillation, but 
care must be taken that the recovered spirit does not become too 
pure by repeated distillation. 
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CHAPTER XIII 

MEDICATED SPIRITS 

Of the eighteen official spirits the following are simple solutions 
of the medicament in 90-per-cent. alcohol : 

Spiritus iEtheris 1 in 3 by volume 

A nisi I in 10 „ 

Cajuputi 1 in 10 „ 

CamphorsB . . . (by weight) 1 in 10 „ 

Chloroformi 1 in 20 „ 

Cinnamomi 1 in 10 „ 

Juniperi 1 in 20 „ 

LavandulsB 1 in 10 „ 

Menthae Piperitse 1 in 10 „ 

MyristicsB . . . . . 1 in 10 „ 

Rosmarini 1 in 10 ,, 

It will be noticed that the solutions of the volatile oils are all 
10 per cent, except that of juniper, which is only 5 per cent. The ex- 
ception is due to the comparative insolubiUty of oil of juniper berries 
in 90-per-cent. alcohol, and a note should be made of the fact that 
the solubility of all volatile oils decreases with age. 

Spiritus Miheris Compositics, — The process, which is a modification 
of that originally presented for Hoffmann's Anodyne, aims at the 
production of heavy ' oil of wine,' which after purification is dissolved 
in a mixture of alcohol and ether. Alcohol and sulphuric acid are 
allowed to react in 'the cold for twenty-four hours, mono-ethyl sul- 
phate and di-ethyl sulphate 'being formed, the mixture assuming an 
opalescent appearance : 

C2H5OH + HaSO^ = CsHfiHSO^ + H2O 
2C2H,OH + H2SO4 = (C2H5)2S04 + 2H2O 

On the apphcation of gentle heat complicated decompositions take 
place, unaltered alcohol, ether (ethyl oxide), ethyl sulphate, and 
other products distilling over, accompanied by ethylene, and sulphur 
and carbon dioxides. The temperature is allowed to rise gradually to 
171*6° C. (the bulb of the thermometer being immersed in the Uquid), 
at which point the operation is stopped. The lighter ethereal Uquid 

8 
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is separated from the lower acid layer, washed with solution of sodium 
bicarbonate to remove the last traces of acid, and dissolved in the 
mixed spirit and ether. On the addition of the bicarbonate, effer- 
vescence ensues, carbon dioxide being given off accompanied by a 
disengagement of some of the ether. 

Operating on the official quantities, the washed ethereal Uquid 
generally measures about nine fluid ounces, and when made up with 
ether and 90-per-cent. alcohol measures about fifty-two fluid ounces 
and has a specific gravity of about 0*813. The residue in the retort 
towards the end of the operation becomes carbonised, and consider- 
able volimies of sulphur and carbon dioxides are evolved. As this 
carbonisation takes place at the expense of the alcohol, it is evident 
that the operation is very wasteful, no alcohol being recoverable from 
the residue even after dilution of the acid liquid. 

Spiritus Mtheris Nitrosi. — Spirit of nitrous ether is formed by dis- 
tilling a mixture of nitric and sidphuric acids with alcohol in the pre- 
sence of metallic copper! The temperature of the mixture, as indicated 
by a thermometer the bulb of which is inmiersed in the Uquid, should 
at first be about 76° C, and should not rise above 82° C. even towards 
the end of the operation. If this temperature is exceeded, the reaction 
becomes too violent to be controlled. 

The chemical changes that take place are very complicated. 
Probably copper nitrate is first formed and hydrogen liberated ; 
this, being in the nascent state, at once reduces some of the nitric 
acid to nitrous acid, which reacts with the alcohol to form ethyl 
nitrite and water. The copper nitrate formed in the earUer stage is 
meanwhile decomposed by the sulphuric acid, nitric acid being re- 
generated and copper sulphate produced. These reactions may 
be expressed by the following equations : 

(a) Cu -f 2HNO3 = Cu(N03)2 -f 2H 

{b) HNO3 + 2H == HNO2 -f HaO 

(c) HNOa + C2H5OH = C2H5NO2 -f H2O 
{d) Cu(N03)2 + H2SO4 = C11SO4 -I* 2HKO3 

or combining the equation in one : 

2C^U,01l + 2HNO3 + 2H2SO4 4- Ca2=2C2H5N02 + 4:B.fi + 2CUSO4 

Spirit of nitrous ether consists of a mixture of ethyl nitrite, 
aldehyde (by oxidation of the alcohol), and other products, dissolved 
in alcohol. Small quantities may be prepared in a distilHng flask or 
retort heated by means of a water-bath, care being taken that at no 
period of the operation the temperature rises above 82° C. Should 
the temperature be incUned to rise too rapidly, the heat must be 
moderated, and the flask cooled by the application of a cloth that has 
been dipped in cold water. 
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In an experiment using the pharmacopoeial quantities, twenty 
fluid ounces of alcohol was placed in the receiver, and twenty fluid 
ounces in the distilling flask. When the distillate measured thirty- two 
fluid ounces, the operation was stopped and the apparatus allowed 
to cool. After the addition of the reserved portion of nitric acid two 
fluid ounces more distillate was collected, equivalent to fourteen fluid 
ounces in all. This completed the pharnKWopceial process, but it was 
found thol if the heating was continued 5i Jiuid ounces more alcoholic 
distiUate, practically free from nitrite, could be obtained. 

Of the thirty-four fluid ounces of mixed distillate, 1 c.c. when 
tested in a nitrometer, as described below, yielded 187 c.c. nitric 
oxide at N.T.P. Now, the B.P. fixes the maximum yield of nitric 
oxide at seven volimies, therefore every seven volumes must be diluted 
with 90-per-cent. alcohol to 18*7 volumes, or thirty-four fluid ounces 

to mnety-one nmd oxmces ( — ) . 

From this it follows that only ninety-one fluid ounces of spirit 
of nitrous ether results from the ninety-seven fluid oimces of alcohol 
used, therefore there has been a loss of six fluid oimces (or over 
6 per cent.). This loss may be reduced to three-quarters of a fluid 
ounce (or 0*8 per cent.) if the distillation is carried 
a step farther than prescribed by the Pharmacopoeia. 

The by-products left in the retort are xmacted 
upon copper and copper sulphate. Spirit of nitrous 
ether should be preserved in small amber-coloured 
bottles in a cool place. After keeping it becomes 
acid from oxidation of the aldehyde to acetic acid 
and from hydrolysis of the ethyl nitrite, alcohol and 
nitrous acid being formed. 

Tests, — The specific gravity varies between 0*838 

N 
and 0'842. Ten c.c. mixed with 5 c.c. NaOH and 

5 c.c. of water should turn yellow, but not become 
brown even after standing for twenty-four hours- 
This is a test for and limit of aldehyde, which is 
readily polymerised by the caustic alkali, a coloured 
resinous body being formed. 

The determination of the ethyl nitrite is carried 
out as follows : A nitrometer, as fig. 137, is filled 
with brine, the control tube lowered, and the following nm in 
successively : 

Sample 5 c.c. (exact) 

10-per-cent. Solution of Potassium Iodide . 5 c.c. 
Dilute Sulphuric Acid 5 c.c. 

The tap must be greased with vaseline, and great care taken that 




Fig. 137. 
Nitrometer. 
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no air finds entrance. After shaking, the control tube is adjusted 
so that the level of the brine in the two tubes exactly corresponds, 
allowed to cool for fifteen minutes, and the reading of nitric-oxide 
gas taken. 

Under the above conditions 5 c.c. should yield at N.T.P., when 
freshly prepared, at least 31*25 c.c. but not more than 35 c.c. NO. 
Even after it has been kept for some time and the stopper of the 
bottle has been occasionally removed, it should yield not much less 
than 25 c.c. NO, but never less than would correspond to a minimum 
of 1*75 per cent, by weight of ethyl nitrite. 

Example : Supposing 5 c,o. of a commercial sample yielded 30 c,c. NO 
al 16-5° (7. and barometer standing at 756 mm,^ the percentage of ethyl 
nitrite may he calculated asJoUows : 

O2H5NO2 + KI + H2SO4 = NO + KHSO4 + C2H5OH + I 

74-52 2)2?82 

14-91 

30 c.c. at 16.5° C. and 756 mm., corrected for N.T.P. 

_30 X (273 + 15-5) x 756 ^ go-g c 
"" (16-5 + 273) x 760 '^' 

The density of a gas is half its molecular weight. 

1 c.c. H weighs 0*0000896 gramme at N.T.P. 
/. 1 c.c. NO weighs 0-0000896 x 14-91 = 0001336 gramme 
.-. 29-8 c.c. NO at N.T.P. weighs 0-001336 x^ 29-8 = 0*0398 gramme 

According to the equation above, 29-82 grammes NO represents 
74*52 granmies ethyl nitrite, therefore 0*0398 gramme will represent 
0-0977 gramme (74*52 x 0*0398 - 29-82). 

Then if 5 c.c. of the sample contains 0-0977 gramme of ethyl nitrite, 
100 c.c. will contain 0*0977 x 100 -r 5 = 1*95 grammes. 

If spirit of nitrous ether had the same specific gravity as water, 

then the sample under consideration would contain 1*95 per cent. 

by weight of ethyl nitrite ; but as the specific gravity averages about 

1*95 X 1*000 
0"840, 100 grammes would contain — - = 2*32 grammes. 

Spiritus AmmonicB Aromalicus, — ^A spirituous solution of the vola- 
tile oils is first prepared by distillation and reserved. Next, distillation 
is pushed a little further and the aqueous distillate thus obtained 
made use of to dissolve the ammonium carbonate, with which is 
mixed the strong solution of ammonia. Finally the liquids are mixed 
and filtered through cotton wool. 

Aromatic spirit of ammonia is liable to turn brown on keeping. 
This may be due to one of several causes — contamination with matter 
acted upon by ammonia ; the presence of furfural, which sometimes 
occurs as an impurity in badly rectified alcohol ; or omission of the 
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distilling process. Furfural turns brown in contact with ammonia ; 

wUle the oils of lemon and nutmeg oxidise on keeping, products being 

formed which react with caustic alkaUes, especially when kept in a 

strong light. 

Tcate.— Specific gravity 0-888 to 0-893. The total dMinUy is 

determined by titration with sulphuric acid, 20 c.c. requiring 25-5 c.c. 

N 

H2SO4 for neutraUsation, corresponding to 2*4 per cent. NH3 

(as combined hydroxide and carbonate) or 2-16 grammes in 100 c.c. 
Methyl orange is used as indicator, as it does not react with carbonic 
acid. 

2NH3 + H2SO4 = (NH4),S04 

2 ) 33^ 2 )97^ 
T6-94 48-67 

That is, 1000 c.c. ^ H2SO4 = 16-94 grammes NH3 

1 c.c. „ = 001 694 „ „ 

25-5 CO. „ = 0-43197 „ 

As 0-43197 gramme of ammonia gas is contained in 20 c.c. of the 
spirit, 100 c.c. will contain 2*15985 grammes. 

The carbonate is determined separately — 20 c.c. of the spirit is 
mixed with 16 c.c. of barium chloride solution (1 c.c. =0*1 BaCl2,2H20), 
heated to about 70° C, and filtered. If the correct amoimt of 
carbonate is present, a further precipitate can be obtained on adding 
more of the test solution and again heating. 

The working of this test depends upon the fact that 16 c.c. of barium 
chloride solution is not quite sufficient to precipitate the whole of the 
0*5 gramme of carbonate which should theoretically be present, 
therefore the addition of more test solution to the filtrate produces 
a further slight precipitate. Ammonium carbonate is regarded as 
consisting of one molecule of acid carbonate (NH4HCO3) and one of 
carbamate (NH4NH2CO2), which on the addition of water and 
ammonia yield two molecules of normal carbonate (NH4)2C03. 

NH4HCQ3, N H4yH2CQ 2 + NH3 + HjO = 2(NH4)2C03 
156^04 
and 

2(NH4)aC03 + 2BaCl2,2H20 = 2BaC03 + 4NH4CI + 4H2O 

485-08 " 

As 156*04 graromes requires 485-08 grammes of barium chloride for 

■ -x x: A K 11 • 48508 X 0'5 1 KK>i 

precipitation, 0*5 gramme will reqmre ,k^ /^^ = 1*554 gramme, 

156*04 
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which is the approximate amount contained in 16 c.c. of barium 
chloride test solution. 

Note. — It has been shown by White that this last test is inaccurate, precipita- 
tion not being complete unless excess of barium chloride or ammonium chloride 
be present. 

Spiritus AmmonicB Fetidua, Fetid Spirit of Ammonia. — The first 
part of the process consists in preparing a tincture of the asafetida. 
This is then distilled, and the distillate, which contains the volatile oil, 
mixed with solution of ammonia. 

Tests, — The finished spirit should be colourless, have sp. gr. 
0-84:9, and contain 2'88 grammes of ammonia in 100 c.c. 

Spiritus Armoracice ComposUus, Compound Spirit of Horseradish. — 
The Pharmacopoeia simply directs the scraped horseradish root, 
orange peel, and nutmeg to be added to the alcohol and water and 
distilled. Oil of horseradish, which is the chief constituent of the 
distillate, is similar in composition to volatile oil of mustard, and, Uke 
the latter, does not exist in the plant, but is formed by the reaction 
of a glucoside, potassium myronate, with a ferment allied to myrosin, 
in presence of water. Having regard to this, it would appear better 
pharmacy to allow the scraped horseradish to macerate in water at 
the ordinary temperature for several hours, so as to ensure com- 
pletion of the reaction, the ferment being destroyed both by strong 
alcohol and by heat. 
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CHAPTER XIV 

TINCTURES 

Two methods are followed in the preparation of tinctures — 
maceration and percolation. These methods are described at length 
under Extraction. By either process the medicinal properties of 
almost all drugs may be obtained in solution, menstruum of such 
alcoholic strength being employed as will ensure complete exhaustion 
without at the same time extracting albuminoids, gum, and other 
inert matter. 

Maceration, — The material, having been reduced to coarse powder, 
is placed with the menstruum in a closed vessel for a definite period, 
usually a week, and agitated at intervals. Small quantities may 
be set-on in a wide-mouthed bottle, larger quantities in bung- jars. 
Large bungs are generally cut from very poor cork, and therefore 
require to be made tight with thick plaster-leather to prevent 
loss. 

When exhaustion is complete, the Uquid portion is strained oft, 
the residue (marc) wrapped in cloth aid submitted to pressure, when 
more liquid is obtained. The two hquids are then mixed and filtered, 
but are not made up to any definite bulk by addition of more menstruum. 
The reason for this is that no two operators would press the marc 
equally, so that if made up the finished tincture would vary con- 
siderably in strength. By not making up, tinctures prepared by 
difEerent workers should be of uniform composition no matter 
how much is left behind in the marc, as both that and the expressed 
liquid should also be of equal strengths. That is, difEerent operators 
may produce different quantities of tincture from the same material, 
but the percentage composition of the finished preparations should 
be identical. 

In the ordinary way it scarcely pays to recover the alcohol left 
in a few ounces of press-cake, but when considerable quantities are 
worked it becomes imperative to save all waste products containing 
alcohol and distil them. Fig. 89 shows a diagram of a recovery 
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still which gives excellent results, and with suitable modifications 
nearly the whole of the spirit may be recovered. As will be assumed, 
the recovered spirit neariy always possesses the characteristic odour 
of the drug from which it has been recovered, and must therefore 
be set on one side to be used for the same preparation next time it is 
required. 

The following table gives the average specific gravity, jrield of 
alcohol, extractive, and total product obtained in preparing the 
pharmacopoeial quantities of the eighteen tinctures prepared by 
maceration: 







Percent- 


Extrac- 


I 




Average 


age of 


tive 


Prodnct 
from 




Specific 


Alcohol 


(grammes 




Gravity 


by 


per 


1 pint 
(fl. oz.) 






volume 


100 c.c.) 
1-69 


Tinctnra Aurantii ^ . 


0-916 


73-6 


21-6 


„ CalnmbsB 


0-920 


57-0 


0-86 


19-2 


„ Canthaiidis . 


0-836 


89-1 


0-17 


20-0 


„ Capaici 


0-895 


68-0 


0-98 


19-6 


„ Gardamomi Composita 


0-952 


53-3 


6-60 


19-4 


„ Catechu 


0-982 


51-4 


14-50 


20-8 


„ Cocci .... 


0-950 


42-5 


2-30 


19-1 


„ Croci .... 


0-926 


57-5 


2-50 


18-9 


„ GentiansB Composita . 


0-965 


42-3 


4-24 


18-6 


„ Lavandulse . 


0-840 


88-3 


0-5 


19-8 


„ Tjimonis 


0-879 


76-1 


1-41 


21-6 


„ Lupuli . . 


0-940 


54-0 


3-8 


18-1 


„ From Yirginianse 


0-931 


54-0 


2-4 


18-1 


„ Quaasise 


0-946 


43-5 


0-38 


19-4 


Scillffi .... 


0-968 


51-8 


110. 


17-4 


„ SennsB Composita 


0-987 


39-2 


8-3 


18-5 


„ Sumbul 


0-903 


66-1 


2-41 


18-8 


„ Valerians Ammoniata 


0-941 


50-2 


2-98 


18-3 



Notes 

Tinctnra AvraTitii, Tinclvra Limonis. — The freshly peeled rind of fruit in good 
condition contains about 60 per cent, of water. 

Tincture Calumhat, — Naivral calumba root should be used, and not the high- 
coloured trade article, which is treated to improve (?) its appearance. 

Tinctura Cardamomi Coviposita. — Raisins yield so much extractive that nearly a 
pint of tincture may be pressed off. 

Tinx^tura Catechu C&mposita. — Good catechu, yielding less than 5 per cent, ash, 
gives a very high extractive. 

Tinctnra Pruni Virginianct. — The bark contains the ferment cmnhin as well as a 
glucoside closely resembling amygdalin, and these in the presence of water react to 
form hydrocyanic acid and a volatile oil, hence the preliminary maceration in 
water. The reiaction does not take place in spirit, strong alcohol coagulating the 
ferment. (Compare 01. Amygd. Essent.) 

TlTictura Selll^. — The yield of tincture is dependent upon the condition of the 
root, the percentage of moisture varying considerably. 



TINCTURES 



121 



The seven following tinctures are also prepared by maceration, 
but as the ingredients consist of resins or gum-resins the insoluble 
residue is comparatively small, and is, moreover, not so well adapted 
for pressing. The clear tincture is decanted, and the residue, having 
been poured upon a filter, is washed with sufficient menstruum to 
produce the required volume : 



Tinctura Aloes . 

AsafetidsB . 
Benzoini Composita 
Guaiaci Ammoniata 
Ejno . 
MjrrrhaB 
Tolutana 



Average 
Specific 
Gravity 



0-976 
0-916 
0-895 
0-902 
0-997 
0-853 
0-866 



Extractive 


Alcohol Per- 


(grammes 


centage by 


per lUO C.C.) 


volume 


7-4 


390 


9-7 


620 


16-1 


74-4 


15-5 


70-0 


220 


50-0 


4-4 


84-1 


7-9 


82-0 



Percolation (see also Extraction). — The material having been 
reduced to the required state of comminution, it is intitnately mixed 
with about an equal weight of menstruum and set aside in a closely 
covered vessel for twenty-four hours for the tissues to swell. Were 
this omitted and the drug packed in a dry state, in all probability 
the upper layers would, as soon as the menstruum was poured on, 
swell to such an extent as to block the percolator and stop the 
process. 

At the end of the time, the drug having swollen to its greatest bulk, 
it is placed in a percolator, each portion being gently tapped down. 
This must be done as evenly as possible to obviate the likeUhood of 
channels being formed down which the menstruum might trickle 
direct to the receiver without first passing through the drug. It 
must be remembered that the object in view is to cause the whole of 
the Uquid to pass in turn through the whole bulk of the solid. A piece 
of filter-paper placed over the top serves to break the force of the 
menstruum when it is poured on, the latter being added in such 
portions that a layer of Uquid is maintained until about three-fourths 
of the required volume has collected, when, if properly managed, the 
apparatus should have ceased dropping. The marc is then removed, 
pressed strongly, the expressed Uquid filtered into the bright percolate, 
and the whole adjusted to the prescribed volume by the addition of 
more menstruum. 

The alcohol retained by the press-cake, press-cloth, filter-paper, 
etc., is recovered as previously described under Maceration, and used 
next time the same tincture has to be prepared. 

The following twenty-seven tinctures are prepared by percolation : 
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1 


Average 
Specific 
Gravity 

0-900 


Average ' 
Extractive 
(grammes 
per 100 c.c.) 


Tinctura Aconiti 


1-5 


„ Amicae 


0-896 


0-71 


„ Buchu 


0-932 


3-7 


„ CascarillfiD . 


0-900 


2-3 


„ Cliiratfie 


0-923 


1-1 


„ Cimicifugse 


0-923 


1-33 


„ Cinnamomi 


0-901 


1-8 


„ Colchici Seminum . 


0-951 


2-0 


„ Conii .... 


0-899 


1-3 


„ CubebsB 


0-843 


1-35 


„ Digitalis 


0-933 


3-36 


„ ErgotsB Ammoniata . 
„ Gelsemii 


0-938 


3-29 


0-924 


1-26 


„ Hamamelidis 


0-953 


1-68 


„ Hydrastis . 


0-929 


2-3 


„ Hyoscyami 


0-954 


2-9 


„ Jaborandi ... 


0-958 


2-45 


„ Kramerise . 


0-940 


4-8 


„ LobelisB ^Etherea 


0-814 


1-4 


Pyrethri . 


0-902 


1-66 


„ QuillaisB 


0-922 


1-2 


„ 'i Khei Composita 


0-973 


12-5 


„ ^ ►" Senegas 


0-941 


4-6 


,,"^1 Serpentariae 


0-898 


1-5 


„ "^ Straraonii . 


0-958 


3-4 


„ Strophanthi 


0-895 


0-51 


„ Zingiberis . 


0-840 


0-35 



Average 

Alcohol 

Percentage 

by volume 

66-0 
67-6 
56-0 
660 
57-2 
57-1 
66-0 
43-0 
66-5 
84-0 
55-8 
50-8 
56-8 
44-0 
55-8 
42-0 
42-4 
550 

68-1 
57-0 
49-4 
54-7 
67-0 
430 
68-6 
88-0 



The following seven tinctures are prepared by simple solution of 
the ingredient or ingredients in the menstruum : 



Tinctura CamphorsB Composita 
„ Cannabis Indicae 
„ Chloroformi et Mor- 
phinae Composita 
„ Ferri Perchloridi 
„ lodi . . . . 
„ Quininae 

„ Ammoniata . 



Average 
Specific 
Gravity 



0-920 
0-847 

1015 
1-087 
0-880 
0-890 
0-927 



Average 

Extractive 

(grammes 

per 100 c.c.) 

0-31 
3-7 



12-0 
2-521 
3-5 
1-8 



Average 

Alcohol 

Percentage 

by volume 

570 
860 

52-5 
22-0 
85-0 
74-0 
53-0 



Notes 

Tinctura Ferri Perchloridi.— When this tincture is exposed to sunlight it 
gradually becomes lighter in colour, owing to reduction of some of the iron to the 
ferrous state. 

Tinctura lodi. — It has been stated that iodine slowly reacts with alcohol at 
ordinary temperatures, hydriodic acid being formed. 



TINCTURES 



123 



Standardised Tinctures 

The following seven tinctures are standardised and a somewhat 
different procedure is adopted for each : 



Tr. BeUadonnse 
„ Cinchonse . 

Ck). 
„ Jalapse 
„ Nucis Vomicae 
„ Opii . 
„ lodi . 



Proportion of Active Ingredient 
in 100 c.c. 


Specific 
Gravity 


Extractive 
(grammes 


Alcohol 
Percentage 








per 100 c.c.) 


by volume 


005 gramme Atropine 


0-918 





60-5 


100 


Total Alkaloid 


0-920 


5-4 


G4-6 


0-50 


» n 


0-916 


4-5 


64-7 


1-50 


, Resin 


0-912 


3-7 


660 


0-25 


, Strychnine 


0-912 


— 


610 


0-75 


, Morphine 


0-957 


3-3 


441 


2-50 


, Iodine 


0-880 


2-52 


850 



rinctura Belladonnce. — 






Preparation 






Liquid Extract of Belladonna 


. 2 fl. oz. 


60 c.c. 


Alcohol (60-per-cent.) .... 


. 28 fl. oz. 


840 C.C 



Note the unusual quantity produced. 

On evaporation to a low bulk, and subsequent treatment by 
the assay process described under Extractum Belladoimae Liquidum, 
each 100 c.c. should yield not less than 0*048 and not more than 
0*052 gramme of alkaloid. 

Many people object to a dark-coloured tincture, hence Uquid extract 
obtained from root rich in alkaloid but poor in extractive matter 
should be used. The alkaloid naturally exists as hyoscyamine, but is 
mostly converted into atropine in the process of manufacture. 



Tinctura CinchoncB, — 



Preparation 



Red Cinchona Bark, in 40 powder . . 4 oz. 200 grammes 
Alcohol (70-per-cent.) .... a sufficiency 

The powdered bark is directed to be percolated until 14 fluid 
ounces (700 c.c.) of percolate has been collected, when the marc is 
pressed and the expressed Uquid mixed with the percolate. The 
resulting strong tincture is then assayed according to the process 
given* under Extractum Cinchonse Liquidum (10 c.c. being utilised 
for the test), 70-per-cent. alcohol being added so that the finished 
tincture shall contain not less than 0*95 gramme and not more than 
1*05 gramme of total alkaloid in 100 c.c. 

It should be noted that percolation with alcohol is a very inefficient 
process for extracting the alkaloids. Tincture of cinchona darkens 
rapidly on exposure to Ught. 
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Tinctura Cinchonas Composita. — 

Preparation 

Dried Bitter Orange Peel, well bruised . 1 oz. 50 giammes 

Serpentary Rhizome, in No. 40 powder J „ 25 „ 

Cochineal Powder 28 grains 3*2 „ 

Saffron 55 „ 6-2 „ 

Tincture of Cinchona 10 fl. oz. 500 c.c. 

Alcohol (70-per-oent.) sufficient to produce . 1 pint 1000 c.c. 

The solid ingredients are exhausted by maceration, the filtered 
product being made to measure ten fluid ounces (500 c.c), which is then 
mixed with the simple tincture of cinchona. 

Ten c.c, when assayed by the process described under Extractum 
GinchonsB Liquidum, should yield not less than 0*045 granmie and 
not more than 0*055 gramme total alkaloid ; i.e., half the strength of 
Tinctura CinchonsB. A qualitative test for saffron is also added — 
2 c.c. of the tincture when evaporated being required to yield a yellow 
colour to chloroform. 

Tinctura Jalapas. — 

Preparation 

Jalap, in 40 powder .... 4 ounces 200 grammes 
Alcohol (70-per-cent.) . . .a sufficient quantity 

The powdered jalap is exhausted by percolation, the resulting 
tincture being made to measure about fifteen fluid ounces. Ten c.c is 
mixed with a few c.c. of water and the alcohol driven off by heat. 
The separated resin is then collected, washed with hot distilled water, 
and dried. It should weigh not less than 0145 gramme and not 
more than 0*155 gramme, corresponding to an average of 1*5 grammes 
of resin in 100 c.c. 



Tinctura Nuds Vomicas. — 






Preparation 






Liquid Extract of Nux Vomica . 

Distilled Water 

Alcohol (90-per-cent.) 


2 fl. oz. 

3 fl. oz. 
7 fl. oz. 


100 cc 
150 C.C 
350 C.C. 



Note the unusual quantity of tincture produced. 

Treated by the assay process given under Extractum Nucis 
VomicfiB Liquidum, 100 c.c. should yield not less than 0*24 nor more 
than 0*26 gramme of strychnine, corresponding to about one-eighth 
grain in one fluid drachm or one grain in 110 minims. 

In the preparation of this tincture preference should be given to 
a pale-coloured liquid extract, as a dark-coloured article is frequently 
objected to from a dispensing point of view. 
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Tinctura Opii, — 

Preparation 
Opium 3 oz. 150 grammes 

w'^i^'^wT"'"^''*-^!- of each a sufficient quantity 

Distilled Water ) ^ ^ 

Pour ten fluid ounces (500 c.c.) of the water, previously heated to 
93*3° C, on to the opium contained in a mortar, and rub to a paste ; 
stand for six hours ; add ten fluid ounces (500 c.c.) of the alcohol, mix 
thoroughly, and set aside for twenty-four hours, stirring occasionally. 
Strain, press, mix the liquids, set aside for twenty-four hours, and 
filter. 

In the strong tincture resulting from the above, the proportion of 
morphine is determined as follows : 

Pour 80 c.c. into a porcelain dish and heat over a water-bath until 
reduced to 30 c.c. This serves to get rid of the alcohol^ and therefore 
concentrates the alkaloidal solution. Mix the residue very evenly 
with 3 grammes of freshly slaked lime, and dilute with water to 
exactly 85 c.c. Set aside for half an hour, stirring occasionally. The 
lime serves two ^purposes : firstly^ it decomposes the natural salts of the 
alkaloids, insolMe calcium meconate being formed; secondly, some of 
the excess of lime dissolves in the water, the morphine and tharcotine only 
passing into solution. 

Filter off 50 c.c. {representing 50 c,c, of the strong tincture — the 
remaining 5 ex. being accounted for by the extractive matter) into a 
wide-mouthed stoppered flask having a capacity of about 150 or 
200 cc, and add 

Alcohol (90-per-cent.) 5 c.c. 

Ether, 0-735 30 „ 

Shake vigorously and add 

Ammonium chloride 2 grammes 

Shake well and frequently during half an hour, and stand for 
twenty-four hours for the morphine to crystallise out. The precijnta' 
tion of the morphine is brought about by the interaction of the ammonium 
chloride and slaked lime, ammonia being formed — 

2NH4CI + Ca(0H)2 = 2NH4OH + CaClg 

-—in which both morphine and narcotine are insoluble. The narcotine 
is dissolved by the ether. The alcohol is added to facilitate the crystallisa- 
tion of the morphine. 

Next, counterbalance two small filters, placing one within the 
other in such a way that the folded portions are opposite to each 
other, and moisten with ether. Remove the ethereal layer from 
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the flask by means of a pipette and transfer it to the filter ; pour into 
the flask 15 c.c. more ether, shake geiUly, and set aside for a short 
time. When separation is completed, transfer the ethereal washings 
to the filter as before, and when all has passed through wash the 
filter with 10 c.c. more ether, added in portions ; allow the filter to dry 
in the air. This treatment is to get rid of the narcotine, which is fairly 
soluble in ether, A little more morphine also dissolves, but as the loss 
is constant for the definite volume of ether employed, it is allowed for in 
the fined calculation. As all the filtrate passes through both the counter- 
balance filters, it is assumed that their weights will also he identical when 
they are again dried. 

Pour the contents of the flask on to the filter in such a way that the 
crystals of morphine are transferred as completely as possible. When 
all the Uquid has passed through, wash the remainder of the morphine 
from the bottle with morphinated water. This is facilitated by rubbing 
the inside of the flask with a bent gluss rod, one end of which is covered 
with a small rubber cap. 

Wash the crystals until they are practically free from colour ; 
allow the filter to drain, and dry it first by pressing between sheets of 
blotting-paper, afterwards at a temperature between 55° and 60° C, 
finally raising the temperature to 110° C. for two hours. This can 
only be done in an air-oven. Morphinated water is used to prevent 
loss of alkaloid during the washing process ; it is already saturated with 
morphine, so cannot take up any more. 

Weigh the anhydrous morphine in the inner filter, counterbalancing 

by the outer one. Then take 03 granmie (exactly) and dissolve 

N N 

m 20 c.c. - H^SO^, and titrate back with — KOH, using cochineal as 

indicator. 

2C,7H,9N03 + H2SO4 = (Ci7Hi9N03)2,H2S04 

20 ) 556^ 20)T?34 

28-305 4-867 

N 
That is, 1000 c.c. H2SO4 = 28*305 grammes anhydrous morphine 

/. 1 c.c. „ = 0*0283 gramme „ „ 

N 
/. The number of c.c. of - H2SO4 in combination with the morphine 

X 0*0283 = the weight of anhydrous morphine in the 0*3 gramme originally 
taken. 

From this result calculate the morphine originally present on 
the filter-paper, which, it will be remembered, was the yield from 
50 c.c. of the strong tincture, and add the correction 0*05 for loss 
during the process. Having ascertained this, dilute the bulk of 
the strong tincture with sufficient 45-per-cent. alcohol to produce a 
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tincture of opium containing 0*75 gramme of anhydrous morphine in 
100 c.c. 

Example: Supposing the weight of the crystals on the fiUer-paper 
was 0'4:7 gramme, and that 0*3 gramme titrated as above indicated 028 
gramme anhydrous morphine ; then 0*4:7 vxyuLd contain 0*4:38 of anhydrous 
morphine, and 0*4:38 + 005 {correction for loss) = 0*4:43 gramme of 
morphine in 50 c.c. of strong tincture, or 0*886 gramme in 100 c.c. There- 
fore 84*6 volumes of the strong tincture must be diluted with id-per-cent. 

alcohol to 100 volumes ( ^^ -^-o^'"^^ = 84*6 V 
V 0*886 / 

Instead of taking an aliquot part of the alkaloid for titration 

it has been suggested to mash up the inner filter and its contents 

N N 

* with a known volume of - acid and to titrate back with -- alkaU, a 

check being performed at the same time with the outer filter under 
identical conditions. This is undoubtedly more satisfactory than the 
B.P. process. 

Tinctura lodi. — 

Iodine J ounce 25 grammes 

Potassium Iodide . . • . i „ 25 „ 

Distilled Water . . . . . i fl. ounce 25 c.c. 

Alcohol 90-per-cent. to produce . 1 pint 1000 c.c. 

Test — 10 c.c. of the tincture, diluted with 20 c.c. of water, should 

N 
require for complete decoloration 19*6 c.c. of - - ' hypo ' solution, muci- 
lage of starch being used as an indicator towards the end of the 
reaction. 

2 Na2S203,5HjO + Ig = 2NaI + ^ajS^Oe + lOHaO 

20 )j492;^8^ 20 ) 2518 

24*644 12*59 

N 
1000 c.c. - * Hypo ' contain 24*644 grammes crystallised salt 

/. 1000 C.C. „ = 12*59 „ iodine 

1 c.c. „ = 0*01259 

/. 19*6 C.C. „ = 0-01259 x 19*6 = 0*246, equivalent 

to 2*46 grammes iodine in 100 c.c. of tincture. 

Dosage of the Tinctures 

According to their potency the tinctures fall into two classes : 
The More Potent Tinctures, with doses of five to fifteen minims ; the 
Less Potent Tinctures, with doses of half to one fluid drachm. 
Tincture of iodine is an exception ; dose, two to Jive minims. 
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The following are the More Potent Tinctures : 





Ordinary 
Dose 


1 

Strength | 

1 




Minims 


1 


Tinctura Aconiti .... 


5-15 


1 in 20 of Aconite Root 


„ BelladonnaB 


^15 


0-05 per cent, of Alkaloid , 


„ Cannabis Indicse 


5-15 


1 in 20 of Extract I 


„ Cantharidis 


^15 


1 in 80 of Cantharides 


„ Capsici .... 
„ Chlorof. et Morph. Co. . 


5-15 


1 in 20 of Capsicum , 


5-15 


1 per cent. Morphine ; | 






5 per cent. * dilute 
Hydrocyanic Acid ' 






„ Colchici .... 


5-15 


1 in 5 of Colchicum Seeds 


Digitalis .... 
„ Gelsemii .... 


5-15 


1 in 8 of Digitalis 


5-15 


1 in 10 Gelsemium Root 


„ Lobelise iEtherea . 


5-15 


1 in 5 Lobelia 


„ Nucis Vomicae 


5-15 


0-25 per cent. Strychnine , 


Opii 


5-15 


0*75 per cent. Morphine i 
3*65 per cent, rodo- 
phyllum Resin 


„ Podophylli 


5-15 


. 




SciUffi .... 


5-15 


1 in 5 of Squill 


„ Stramonii 


5-15 


1 in 5 of Stramonium 


„ Strophanthi . 


5-15 


1 in 40 of Strophanthus 



The following tinctures also have doses ranging from five to fifteen 
minims, but they are not classed as potent remedies : 

Tinctura Cocci 
„ Croci 
„ Ferri Perchloridi 

Note on Deposits in Tinctures, etc. — It will often te noticed that 
although a newly made tincture may be put away bright, after the lapse 
of a few days an imsightly deposit commences to form. This deposition 
may continue for a very long time, until at last it becomes a matter of 
speculation as to whether the preparation retains any of its original virtue. 

Tinctures are solutions of organic compounds in various menstrua, 
and as such they are governed by the laws to which ordinary solutions 
are subject, especially those relating to changes produced by alterations 
of temperature or by concentration. They may become turbid if the 
temperature is lowered, from which it follows that a tincture prepared at 
a temperature of 15° to 20° C. should be kept at that temperature, and not 
in a cellar the temperature of which may be as low as 10° C. 

Professor Kimz-Krause has shown that, in addition to changes due to 
these causes, intra-molecular changes also occur, due to other causes that 
are not at present thoroughly imderstood. The deposit that forms in 
tincture of galls is produced by the transformation of gallotannic acid into 
the less soluble ellagic acid. Tincture of litmus loses its colour by suf- 
fering a reduction, whilst astringent tinctures deposit phlobaphenes as 
a result of oxidation or hydrolytic processes. Sunlight has long been 
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leoognised as an important factor in the changes observed in tinctures. 
Many become paler in colour when exposed to sunlight, as tincture of 
safEron, while others darken, as tincture of rhubarb. 

In addition to the changes brought about by sunlight, various altera- 
tions are produced by enzymes originally present in the drugs, which pass 
into the tinctures prepared from them. These enzymes may be classified 
as follows : 

(1) Hydrolytic Enzymes which enable the substances they act upon to 
take up one or more molecules of water and split up into other bodies, as : 
(a) Diastase^ inulwe, cytase, etc., which convert starch and other polysac- 
charides or polyoses of the formula CgHioOij into various soluble com- 
pounds, (b) Invertase, maUaaey rajinase, mdizitase, etc., which convert 
bioses of the formula CisH^j^ii, such as cane sugar, maltose, etc., into 
monosaccharides (monoses). (c) Lipase^ which splits up fats into acids 
and glycerin, (d) Emulsin, which splits up amygdalin into a benzalde- 
hyde compound and glucose. 

(2) Autolytio Enzymes^ which effect decomposition without the absorp- 
tion of water : (a) Zymasey which converts glucose into alcohol and carbon 
dioxide, (b) Myrosin, 

(3) Coagulating Enzymes, as PecUtse, which converts the so-called 
pectins into gelatinous masses. 

Recent investigations have shown that oxydases (oxidising enzymes) 
are very widely distributed in the vegetable kingdom, and are probably 
the principal causes of the changes, due to oxidation, that take place 
in tinctures. Very possibly other enzymes concerned in the metabolic 
processes of the plant are also present in tinctures, and are not without 
influence on them. At any rate, it is now well known that many tinctures, 
which under ordinary conditions go on depositing almost indefinitely, 
will remain clear if they are previously sterilised. An example of this is 
seen in tincture of squill. Othei tinctures, as tincture of kino, gelatinise 
on keeping ; this gelatinisation may be prevented by heating the tincture 
in a closed vessel to 80° C. for half an hour. The improvement in both 
these cases is imdoubtedly brought about by the destruction of the enzyme 
by heat. 
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CHAPTER XV 

EXTRACTS 

Drugs when treated with suitable liquids may be made to yield 
their principles in the form of solution, and when the solvent liquid is 
removed, an extract or concentrate is left, which represents in a solid 
form the active portion of the original drug. In general the powdered 
or bruised material is exhausted by the processes of maceration, 
percolation, infusion, decoction, etc. An extract therefore presents 
the active principle of a drug in a concentrated and permanent 
form suitable for administration. The choice of the menstruum 
depends upon the physical characteristics and nature of the con- 
stituents of the drug to be operated upon. Where the active 
principles are soluble in water and the temperature employed during 
concentration is no drawback, water is clearly the most economical 
solvent. In many cases, however, water extracts so much gum, 
albuminous, and other inert matter as to render its employment 
undesirable. In such cases alcohol is almost invariably used, while it 
is always employed for the extraction of resinous and alkaloidal 
substances. There are one or two exceptions, ether and dilute acids 
being occasionally used as solvents. These will be considered later on. 

Liquid extracts only differ from the extracts described above, in 
that concentration is not carried to the end, sufficient menstruum 
being left to keep the extractive matter permanently in solution 
and in such proportions that one fluid part of liquid represents one 
part by weight of the original drug. 

CLASSIFICATION OF THE EXTRACTS 

The solid or semi-solid extracts may be classified as follows 
AqueotM Extracts 

Extractum Aloes Barbadensis 
Cascarad Sagradaa 
Kjameriae 
Anthemidis 
GentiansB 
GlycyrrhizsB 
Opii (standardised) 
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Of these, the first three are evaporated to dryness and the extract 
reduced to powder. The remaining four are evaporated to a 
varying consistence — a semi-solid or stiff paste. The stopping of 
evaporation while removable moisture remains in the extract is 
probably due to the fact that in earUer days it was impossible to 
remove the whole of the water without impairing the product by 
exposure to the prolonged heat necessitated by drying in open steam- 
pans or hot-air ovens. Now that vacuum pans have come into such 
general use in pharmaceutical laboratories the reason for leaving the 
process incomplete no longer obtains. 

Dry Watery Extracts 

Extractum Aloes Barbadensis. — The Aloes, in small fragments, is 
exhausted by boiling vxxter, the separated resinous matter being 
removed by subsidence or by filtering through a filter-press. The 
clear liquid is then evaporated in. a tinned or aluminium pan to dry- 
ness. Copper is unsuitable. The resulting extract is never com- 
pletely soluble in water again owing to some change taking place 
in the extract during the process of evaporation. If, however, the 
liquid when fairly concentrated is exposed to a temperature below 
the congealing point of water, again filtered, and then evaporated to 
dryness in vacuo , a perfectly soluble extract may be obtained. Extract 
prepared in a similar way was at one time in vogue under the name 
Extractum Aloes Glaciale. 

Yield. — The average product, consisting largely of barbaloin, 
varies from 65 to 75 per cent. 

Extractum CascarcB Sagradw. — Cascara bark, coarsely ground, 
is placed in a percolator and exhausted by percolation with cold water. 
With a view to reducing the amount of water to be evaporated, it is 
usual to draw off the first percolate and return it several times. 
The percolates are evaporated to drjoiess. Extract of cascara is 
difficult to powder if evaporated directly to dryness in open pans, 
but if the extract while still soft is introduced into a vacuum pan and 
rapidly pumped up, it rises in the form of bubbles, which permit the 
ready escape of vapour. It is important not to let the vacuum run 
down, or the bubbles collapse. 

Yield from 20 to 23 per cent. 

Note. — Extract prei)ared from fresh cascara bark frequently occasions unpleasant 
Bymptoms, hence the necessity for keeping it some time before use, the usual 
period being two to four years. 

Extractum Krameriw. — Krameria, in coarse powder, is exhausted 
in the same way as cascara, the resulting percolates being evaporated to 
dryness. The operation must be carried out in copper or tinned pans, 
any trace of iron blackening the extract. 

Yield from 15 to 18 per cent., principally krameria-tannin and 
krameria-red, a decomposition product of the first named. 
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Semi-solid or Soft Watery Extracts 

Extractum ArUhemidis. — Chamomiles are exhausted by successive 
macerations or percolations with boiling water, the resulting liquors 
being evaporated to the consistence of a soft extract. As most of 
the volatile oil is dissipated during evaporation, a small quantity is 
afterwards added to give the product a more characteristic odour. 

Yield from 35 to 38 per cent. 

Extractum GentiancB, — The crushed root is directed to be infused 
with ten times its weight of boiling water, and the strained infusion eva- 
porated to the consistence of a semi-solid extract. This is a decidedly 
wasteful process, as the drug is not by any means exhausted. It is cus- 
tomary, therefore, to percolate the crushed root with boiling water until 
practically exhausted, when the liquors are evaporated in the usual way. 

Yield by the latter process about 50 per cent. 

Extractum GlycyrrhizcB, — ^Liquorice root, peeled and crushed, is 
directed to be treated with two prolonged macerations with a very 
limited quantity (two and a half times its weight) of distilled water 
and pressed. The expressed liquid is heated to 100° C. to coagulate 
albuminous matter, strained through flannel, and evaporated to the 
consistence of a soft extract. 

This treatment does not exhaust the root, and it is usual to percolate 
until exhausted. 

Yidd by the latter process about 30 per cent., consisting of 
glycyrrhizin, sugar, etc. Glycyrrhizin is a compound of glycyrrhizic 
acid and ammonia, and as some free acid is always present it 
would appear better pharmacy to add ammonia to the menstruum. 
Glycyrrhizic acid is almost insoluble in water alone. 

Extractum Opii, — Opium is cut into small pieces and exhausted 
by repeatedly macerating in cold water and pressing. The mixed 
and strained expressed liquids are then evaporated to a soft extract. 

Assayed as described under Opium, 7 grammes being used for the 
test, extract' of opium should yield 20 per cent, of morphine. 

Alcoholic Extracts 

Extractum BelladonnsB Alcoholicum (standardised) 
„ Cannabis Indicsa 
„ Coloc)aithidi8 Compositum 

Ergotae 
„ Euon)nni Siccum 
,, Jalapse 

„ Nucis VomicfiB (standardised) 
„ Physostigmatis 
„ Rhei 
„ Stramonii 
„ Strophanthi 
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'' Bxtractum BeUadonncs AlcoJiolicum, — This is prepared from the 
standardised liquid extract, which contains 0*75 per cent, alkaloid. 
Four fluid parts are evaporated to a thin extract and mixed with 
sufficient finely powdered milk sugar to produce three parts by weight. 
This generally gives a brown, partially coherent powder, which on 
exposure loses water and gains in alkaloidal strength. The almost 
universal procedure is to evaporate to dryness. Extracts, moreover, 
containing a powder of the nature of milk sugar are not suitable for 
the preparation of plasters, etc., and it is customary in such cases 
to diverge slightly from the official directions (vide Emplastrum 
Belladonnae). 

Alcoholic extract of belladonna contains 1 per cent, of alkaloid, 
chiefly consisting of atropine. 

Belladonna root of fair quality yields from 0*3 to 0*6 per cent, 
of alkaloid. 

Extractum Cannabis IndiccB. — Indian hemp, in coarse powder, is 
exhausted by percolation with 90-per-cent. alcohol ; the percolate is 
then placed in a still and the spirit drawn ofl, leaving behind a soft 
resinous extract. As little heat as possible should be employed, as 
the resins suffer decomposition and do not completely redissolve in 
alcohol after exposure to high temperatures. 

Yield from 12 to 17 per cent. 

Extractum Colocynthidis Gompoaitum, — In the manufacture of this 
compound extract, the colocynth pulp is first exhausted by macera- 
tion with 60-per-cent. alcohol, the latter being recovered by distilla- 
tion. The yield is from 30 to 40 per cent. 

The simple colocynth extract is then mixed with the extract of 
aloes, soap, and scammony resin, and evaporated to a firm extract, 
the powdered cardamoms being added towards the end of the process. 

Custom requires this preparation to be sent out in the form of 
powder. 

Extractum ErgotcB (Efgotin). — Ergot, in moderately fine powder 
(No. 40), is exhausted by percolation with 60-per-cent. alcohol, the 
alcohol recovered at a temperature not exceeding 75° C, and the 
residue evaporated to a low bulk — one part by measure being equiva- 
lent to about four parts by weight of ergot. An equal volume of 
water is then added to throw out oily matters, which are removed by 
filtration, a little kieselguhr being added to expedite the process. The 
filtrate and washings are next mixed with dilute hydrochloric acid, 
which causes a further precipitate of inert matter, filtered, neutralised 
by the addition of sodium carboftate, and evaporated to the consistence 
of a soft extract. 

Yield from 20 to 24 per cent. The water-aolvble extract varies 
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from 13 to 15 per cent. It is important not to exceed the temperature 
mentioned, as ergot is peculiarly susceptible to heat. 

Extractum Euonymi Siccum (Euonymin). — Coarsely powdered 
euonymus bark is exhausted by percolation with 45-per-cent. alcohol, 
the alcohol recovered, and the residue evaporated to dryness, when it 
is mixed with one-fourth its weight of calcium phosphate. 

Extract of euonymus is very hygroscopic and difficult to preserve 
in the dry state, hence the addition of an absorbent powder. A better 
preparation, and one less liable to take up water^ is obtained by evaporat- 
ing the liquid to a thin extract, determining the extractive present 
in an aliquot part, adding the calcium phosphate, and evaporating 
the mixture .to dryness. Not only is the resulting powder less 
hygroscopic, but there are no white particles visible in the finished 
powder. It should be preserved in well-sealed bottles. 

Yield from 15 to 20 per cent. 

Extractum Nucis Vomicce, — This extract is prepared in a similar 
way to Extractum Belladonnse Alcoholicum — ^that is, it is made from 
a standardised liquid extract. Extractum Nucis VomicsB Liquidum 
contains 1*5 parts of strychnine in 100 fluid parts, and as the extract 
is required to contain 5 per cent, of strychnine it follows that fifty 
parts of the liquid must be made to weigh fifteen parts to accord 
with this. Milk sugar is again the diluent, and, as in the former case, 
it yields a far from satisfactory preparation. If the liquid extract 
has been prepared from rich seed, the finished extract may be so 
thin that the milk sugar will sink, leaving the upper layer of extract 
correspondingly stronger. This being the case, it is usual to evapo- 
rate to dryness. An alternative method would be to use extract 
of taraxacum or similar harmless extract as a diluent. 

Extract of nux vomica should contain 5 per cent, of strychnine. 

Extractum Physostigmatis, — The powdered Calabar beans are 
exhausted by percolation with 90-per-cent. alcohol, the alcohol 
recovered, and the resulting soft extract weighed when cold ; it is 
then carefully mixed with three times its own weight of milk sugar. 
The milk sugar is added as a diluent to bring the dose within the 
usual range. 

Yield about 25 per cent. 

Extractum Rhei. — The bruised rhubarb root is percolated with 
60-per-cent. alcohol until exhausted, the alcohol recovered by dis- 
tillation, and the extract evaporated to dryness and powdered. 

Yield from 40 to 45 per cent. * 

Extractum Stramonii. — Prepared by percolating ground seeds with 
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70-per-cent. alcohol, recovering the alcohol by distillation, and 
evaporating the residue to the consistence of a firm extract. 
Yidd about 7 per cent. 

Extractum Strophcmthi, — Strophanthus seeds, in No. 30 powder, 
are placed in a water-oven, and the moisture driven ofE at a tem- 
perature not exceeding 43° C. When perfectly dry the material is 
packed in a percolator and percolated with O'TIT methylated ether 
until free from fat and resin. The marc, after heating to about 
48° C. to dissipate the ether, is powdered, again packed in the per- 
colator, and exhausted with 90-per-cent. alcohol. The alcohol is 
recovered by distillation, the extract removed to a counterpoised dish 
and weighed, sufficient milk sugar being incorporated to produce two 
parts by weight of powdered extract from each part of seeds operated 
upon. 

Yidd, — The extractive matter yielded to 70-per-cent. alcohol 
(the strength prescribed for Tinctura Strophanthi) varies from 14 to 
20 per cent. ; alcohol of 90 per cent, extracts considerably less, although 
apparently an equally good solvent for the strophanthin, which varies 
&om 2 to 6 per cent. 

Extractum JalapcB. — This is a rather peculiar extract, inasmuch 
as the ground jalap is first extracted with 90-per-cent. alcohol, which 
removes the resin, and then treated with water, which only removes 
gum, sugar, and other inert matter, the extracts which result after 
removal of the solvents being afterwards mixed. The extracts do 
not mix well, and the finished preparation cannot be regarded as 
satisfactory from a pharmaceutical point of view. 

Yield of Resin varies from 6 to 11 per cent. 

Evaporated PlarU Juices 

Extractum BelladonnsB Viride 
„ Colchici 
„ Hyoscyami Viride 
„ Taraxaci 

Note. — The yield of extract varies according to the age of the plants, whether the 
season is dry or wet, etc. 

Extractum BeUadonnce Viride. — Green extract of belladonna is 
one of the most popular of the official extracts. The fresh leaves and 
young branches are crushed in a stone mortar, or on a large scale 
between granite rollers or in an edge-runner mill (contact with iron 
is to be avoided), the juice pressed out and heated to 54° C. The 
green colouring matter (chlorophyll) separates and is strained out and 
reserved. The brown-coloured liquid is then heated to 94° C, when 
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the albumin coagulates and is strained out and rejected. Tlie clear 
liquor is next evaporated at a temperature below 100° C. to a thin 
extract, when the reserved chlorophyll is strained in through a hair 
sieve and evaporation continued, at a temperature below 60° C, to a 
soft extract. 

The chlorophyll appears to exercise a preservative or protective 
action, as an extract free from chlorophyll is more hygroscopic and 
prone to mould. 

Yield of expressed Juice, from 60 to 65 per cent. ; of Extract, from 
3*3 to 4*3 per cent. 

Average yield of alkaloid in the extract, 0*75 to 1*2 per cent. 

It is important to work the plants as soon as possible after cutting, 
as, if they are at all wilted, scarcely any chlorophyll can be pressed out. 
The leaves lose about 84 per cent, of moisture in drying. 

Extractum Colchid, — Fresh colchicum corms are washed, deprived 
of their coats, and crushed as described above. The pressed juice 
is allowed to stand for the feculence (starch, etc.) to deposit, the 
decanted liquor being afterwards heated to 100° C. to coagulate 
the albumin. This is strained out, and the clear liquor evaporated 
at a temperature below 70° C. to the consistence of a soft extract. 

Yield of Extract, from 3*8 to 4 per cent., which contains an 
average of about 1*5 per cent, of colchicine. 

Extractum Hyoscyami Viride. — This is prepared from the fresh 
leaves, flowering tops, and young branches of henbane in a similar 
way to that described under Extractum Belladonnte Viride. 

Yield of expressed Juice, 60 to 76 per cent. ; of Extract, from 35 to 
5 per cent. The leaves lose nearly 90 per cent, of moisture in drying. 

Extractum Taraxaci. — Dandelion roots, collected in the autumn, 
are washed and treated exactly as described under Extractum 
Colchici. The feculence mentioned is due to inulin, a substance 
resembling starch. 

Yield of Juice, from 45 to 50 per cent. ; of Extract, from 8 to 
10 per cent. 

Fel Bovinum Purifcatum. — Purified ox bile, although not strictly 
speaking an extract, may be conveniently considered here. The fresh 
contents of the gall-bladder of the ox are evaporated to one-fourth 
the original bulk, cooled, and mixed with 90-per-cent. alcohol. The 
precipitated mucous matter is separated by filtration, and the clear 
liquor evaporated to the consistence of a thick extract. 

Yield from 7 to 10 per cent., consisting chiefly of the sodium salts 
of taurocholic and glycocholic acids, and cholesterin. 
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Liquid Extracts 

The liquid extracts may be classified as follows : 

Aqueous Liquid Extracts 

Extractum Cascarse Sagradae Liquidum 

Cinchonse Liquidum (standardised) 

Ergotee 

GlycyrrhizfiB .„ 

Opii „ (standardised) 

Pareirae „ 

Extractum CascarcB Sagradw Liquidum. — Coarsely-ground two or 
three year old cascara is exhausted by percolation with cold water, 
and the clear percolate concentrated in an open or vacuum pan 
until sixty parts of liquid represent 100 parts by weight of the original 
drug. After cooling, forty fluid parts of 45-per-cent. alcohol are 
added, and the mixture is set aside to deposit. 

Specific Gravity, 1-060 to 1'080 ; Extractive, 24 to 26 per cent. ; 
Alcohol by volume, 17 to 18*5 per cent. 

Note. — In very hot weather the alcohol requires to be made up to at least 
20 per cent, by volume to prevent fermentation. 

Extractum CinchoncB Liquidum. — Cinchona bark is exceedingly 
difficult of exhaustion on account of the insolubility of the natural 
salts present — probably quinates and cinchotannates of the various 
alkaloids. Water alone is a very poor solvent, and alcohol is not 
much better. The pharmacopoeial plan of exhausting with a mixture 
of very dilute hydrochloric acid and glycerin gives fair results, but 
does not by any means remove the whole of the alkaloid. The best 
results are obtained by mixing the acid and glycerin with sufficient 
distilled water to form a thin sludge with the cinchona, which 
should be in No. 60 powder, and macerating for several weeks, stirring 
at intervals. The mixture is then transferred to one or more earthen- 
ware or wooden percolators, and percolation continued with distilled 
water until the droppings practically cease to give a white precipitate 
with caustic alkali. The percolate is meanwhile evaporated in an 
earthenware or enamelled vessel at a temperature not exceeding 
82° C. until each fluid part represents one part by weight of cinchona. 
The Pharmacop(Bia directs that the bark shall contain 5 per cent, of total 
alkaloids, at least half being quinine. 

Assay process. — The proportion of alkaloid present is determined 
by alkalising with caustic potash and extracting with a mixture of 
benzol and amylic alcohol, in which the alkaloids are freely soluble. 
The ethereal liquid is then in turn extracted with dilute hydrochloric 
acid, the alkaloids being removed as hydrochlorides. From this last 
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solution they are precipitated with ammonia and shaken out with 
chloroform, which on evaporation leaves them sufficiently pure for 
weighing. 

Take of the Concentrated Percolate ... 5 c.c. 

Distilled Water 25 c.c. 

Benzolated Amylic Alcohol . . 25 c.c. 
Solution of Potash . . . .15 c.c. 

Mix in a separator, shake vigorously for twenty minutes, and allow 
to rest until separation takes place. Draw ofE the dark alkaline layer 
into a flask and preserve ; draw off the alcoholic layer into another 
flask, cork, and set aside. 

Return the alkaline solution to the separator, and repeat the 
agitation with a further 25 c.c. benzolated amylic alcohol ; separate 
and draw off as before. 

Place the mixed alcoholic solutions of alkaloids again in the 
separator and shake with a few c.c. distilled water ; separate, and 
draw off the wash- water. 

Add to the contents of the separator 

Dilute Hydrochloric Acid 5 c.c. 

Distilled Water (about 80° C.) .... 25 c.c. 

Shake vigorously ; separate and draw off the acid, which contains 
most of the alkaloids as hydrochlorides. 

Repeat the treatment with a further quantity of acid and water. 
To the mixed acid solutions add 

Chloroform ' . .10 c.c. 

Sol. of Ammonia 0*959 " sufficient to make distinctly alkaline 

Shake vigorously and allow to separate ; draw off the chloroformic 
solution of the alkaloids into a counterpoised dish. Repeat the 
agitation with two further quantities of 10 c.c. each of chloroform, 
and add to that already in the tared dish. Allow the chloroform te 
evaporate, finally drying the alkaloids at a temperature of about 
110° C. 

The weight of the alkaloids multiplied by twenty gives the per- 
centage, or, rather, the grammes per 100 c.c. 

Having ascertained the alkaloidal strength of the original concen- 
trated percolate, every measure of it containing five parts by weight 
of alkaloid must be brought to 87^ fluid parts either by dilution 
with water or by concentration, and mixed with 12^ fluid parts of 
90-per-cent. alcohol. The finished liquid extract will then contain 
5 grammes 'of total alkaloids in 100 c.c. As this liquid extract 
continues to deposit for some time after manufacture, it should net be . 
filtered at once. 
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Example. — It was found by experiment that 5 c.c. of the strong 
percolate yielded 0*24:4: gramme of mixed alkaloid, therefore 102-5 c.c. will 
contain 5 grammes. Every 102-5 parts by volume must therefore be 
concentrated to 87^ volumes and mixed with 12^ volumes of 90-per-cent. 
alcohol. 

Extractum Ergatm Liquidum. — Ergot, in coarse powder, is exhausted 
by maceration and percolation with cold water, the percolate evaporated 
at a temperature not exceeding 75° C. (preferably in a vacuum pan) 
until fourteen parts by volume correspond to twenty parts by weight 
of ergot originally taken. The concentrated liquor is then allowed 
to cool, mixed with the alcohol, and after twenty-four hours filtered. 

In warm weather the percolate soon decomposes, and it is advis- 
able to use chhroform water as a menstruum. As the chloroform is 
all dissipated during concentration, the liquid extract is strictly 
pharmacopoeial. 

Specific Gravity, 1015 to 1-027; Extractive, 13 to 16 per cent.; 
Alcohol by volume, 31-4 to 32-2 per cent. 

Extractum Glycyrrhizce Liquidum. — Ground, decorticated root is 
percolated with cold water until exhausted, the percolate heated to 
100° C, and strained to remove the coagulated albumin. The clear 
liquor is then evaporated (preferably in a vacuum pan) until it has, 
when cold, a specific gravity of 1-200, when it is mixed with one- 
fourth its volume of 90-per-cent. alcohol and, after standing, again 
filtered. 

Specific Gravity, 1115 to 1150; Extractive, 39 to 44 per cent. ; 
Alcohol by volume, 16 to 17-7 per cent. 

As previously remarked under Extractum GlycyrrhizsB, an improve- 
ment would be eflEected by adding a small quantity of solution of 
ammonia to the water ; not only would this give a better yield, but 
the resulting liquid extract would be more miscible. 

Extractum Opii Liquidum, — This is prepared from the standar- 
dised solid extract, by dissolving 0-75 part in sixteen fluid parts 
of distilled water, mixing with four fluid parts of 90-per-cent. 
alcohol, and filtering after standing for some time. If necessary the 
filter should be washed with suflScient distilled water to produce 
twenty fluid parts. 

Assayed as described under Tinctura Opii, this liquid Extract 
should contain not less than 0*7 and not more than 0*8 gramme of 
morphine in 100 c.c. 

Specific Gravity, 0-985 to 0-995 ; Alcohol by volume, 17 to 18 per 
cent. 

Extractum Pareirw Liquidum. — The crushed root is exhausted by 
maceration and percolation with boiling water, the percolate evaporated 
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until it contains 33^ parts by weight of extractive in 100 fluid parts, 
when it is cooled ; every three volumes is then mixed with one volume 
of 90-per-cent. alcohol, set aside to deposit, and filtered. 

Specific Gravity, 1O30 to 1-060 ; Extractive, 18 to 22 per cent. ; 
Alcohol by volume, 20 to 22 per cent. 



Alcoholic Liquid Extracts ^ 

Extractum Belladonnae Liquidum (standardised) 

Cimicifugse „ 
CocaB 

Hamamelidis „ 

Hydrastis „ 

IpecacuanhflB „ (standardised) 

Jaborandi „ 

Nucis VomicsB „ (standardised) 

SarssB „ 

Taraxaci ,, 

Extractum BelladonncB Liquidum. — This liquid extract is prepared 
by repercolation, a process devised for exhausting drugs with the 
least possible quantity of menstruum. Examination of the formula 
will show that the active principles of 100 parts of root have to be got 
into about forty fluid parts, and this without the employment of heat. 
The reason for preparing so concentrated a liquid extract is that 
good root only averages about 045 per cent, of alkaloid, and as this 
cannot be all extracted by the ofiicial process, at least two parts of 
root must be treated to obtain one part of liquid extract. 

Prepa/ration of a concentrated liquid extract by repercolation. — Any 
convenient quantity of root, in No. 20 powder, is divided into four 
equal portions. The first portion is damped with 80-per-cent. 
alcohol, packed in a percolator, and, a sufficiency of menstruum 
having been added, is set on one side. When as many fluid parts of 
percolate have collected as there are parts of root in the percolator, 
it is removed and used to moisten the second portion of belladonna. 
Meanwhile the first percolator is kept supplied with menstruum, the 
resulting percolate being used to complete the exhaustion of the 
second portion of root. The percolate from the second percolator is 
next used for the third portion, and the percolate from this is finally 
used for the fourth portion. By this apparently complicated, but 
really very simple, process the whole of the menstruum is made to 
pass through each percolator in turn, the resulting liquid extract 

* It has been shown by Farr and Wright that most drugs are exhausted by 
percolation with appropriate menstrua in the proportion of one of drug to three of 
liquid. In the case of nux vomica the first one-in-one percolate actually contained 
80 per cent, of the total alkaloid. 
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receiving regular augmentations of strength, until at the last it is 
sufficiently concentrated for the purpose. 

The contents of the percolators are nothing like exhausted by 
the above process, and it is customtuy to continue repercolating 
untn the droppings from the last percolator run through nearly colour- 
less. All four marcs are then pressed, the alcohol distilled from the 
press-cakes, and the mixed liquids set on one side for the next batch. 

The diagram (fig. 138) shows how such a series of percolators may 
be linked up. 





UU 



Fig. 138. 



Fig. 139. 



On a large scale the percolators are arranged in a row or in a circle, 
there being perhaps eight units in a battery (fig. 139). Each per- 
colator is charged with an equal weight of drug. Menstruum is poured 
into No. 1, the percolate being -made to traverse each unit in turn 
until it passes through No. 8. Menstruum having been constantly 
supplied to the first unit, by the time No. 8 commences to run the 
first is generally exhausted. It is then emptied, the marc pressed, 
and the percolator charged with fresh drug, when it will become the 
kut percolator. This process of cutting out the first percolator and 
making each in turn the last, proceeds without interruption, the 
manufacture thus beiog continuous. 

Note. — Belladonna root varies greatly in alkaloidal value — 0-3 to 0-6 per cent. — 
but it should not be used much below 0-4 per cent., or the resulting liquid extract 
will prove too dark for many pharmaceutical prejiarations. 

Assay process, — The official process as it stands is very trouble- 
some to follow, as the addition of caustic alkali to the oUy liquid 
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extract forms a soap which tends to produce an emulsion with the 
chloroform. The following modification is therefore generally 
employed : 

Introduce into a separator 

10 c.c. of the Concentrated Liquid Extract 
50 c.c. of Chloroform- water 
2 c.c. of Dilute Sulphuric Acid 
10 c.c. of Petroleum Ether 

The mixture is violently shaken and set aside until separation 
takes place, when the ethereal oily layer is removed. A second 
treatment with 5 c.c. more petroleum ether sufiices to remove the last 
traces of fat. 

The mixture is then made distinctly alkaline with ammonia and 

extracted by shaking with three successive portions of 10 c.c. each of 

chloroform ; the three chloroformic solutions of the alkaloids are next 

mixed and washed with 1 c.c. chloroform- water, separated, and set on 

one side in a beaker for the chloroform to evaporate. If the operation 

has been carefully carried out, the alkaloid, consisting of a miicture 

of hyoscyamine and atropine, will be found distinctly crystalline. 

N . 

10 c.c. - HCl is then added to the alkaloid in the beaker, gently 

N 
warmed to promote solution, and titrated back with ^^ KOH, using 

freshly made tincture of cochineal as indicator. 

Each c.c. of - HCl in combination with the alkaloid corresponds 

to 0*0287 gramme of alkaloid. 

C17H23NO3 = 1 litre ^ HCl, containing 36-19 grammes HCl 
287^05^ 
.-. 1 c.c. -^ HCl = 0-28705 gramme alkaloid 

.-. 1 c.c. J^Ha = 0-0287 gramme alkaloid 

The strength of the liquid extract having been found, it must be 
diluted so that 100 fluid parts shall contain 0-75 part by weight of 
alkaloid. 

Example. — Supposing the alkaloid from 10 c.c. strong percolate 

N N 

after dissolving in 10 c.c. HCl required 70 c.c. KOHforneutralisa- 

1 lUU 

N 
tion, it follows that 3 c.c. HCl must be in combination with the alkaloid 

(lOcc. ??. HCi=:100c.c. ^ KOH). Each c.c. of ??. HCl then being 
lU iUU iU 
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equivalent to 0-0287 gramme alkaloid, 0*0287 x 3 = 0-0861 is the amount 
of alkaloid present in 10 c.c. of strong percolate. This weight multiplied 
by 10 gives the parts by weight in 100 fluid parts. 

87*1 parts by volume must then be diluted with alcohol 80 per 

cent, to 100 parts (^^.|gj'^^ = 87-l). 

The specific gravity and alcoholic strength of the finished liquid 
extract vary, but the average comes out somewhat as follows : 
Specific Gravity, 0*900 ; Alcohol by volume, 73 per cent. 

Extractum Cimidfugcd Liquidum. — This liquid extract is prepared 
on general lines, and may be considered at the same time as the Liquid 
Extracts of Coca, Hamamdis, Hydrastis, and Jaborandi, The drugs, 
in the required state of comminution, are exhausted by percolation 
with the respective alcoholic menstrua, one fluid part of the finished 
liquid extract representing one part by weight of the original drug. 
To obtain this result 100 parts of drug are percolated until seventy- 
five fluid parts of percolate have been collected. This liquid, which 
may be taken as containing most of the active constituents and 
odorous principles, is reserved, percolation then being continued until 
the drug is exhausted. The second percolate and the pressings are 
transferred to a still, the alcohol recovered by distillation, and the 
resulting liquid extract evaporated to a soft extract, which, after 
cooling, is dissolved in the reserved portion, and the whole made up 
to 100 fluid parts with menstruum. This process, which is a general 
one employed for the preparation of many liquid extracts other than 
the official ones, may be illustrated by a diagram as follows : 

100 parts of drug when percolated yield 

I 



I 

Percolation carried to exhaustion. 

Marc pressed ; pres^ings mixed 

with percolate and distilled 

I 



75 fluid parts of 
strong percolate 



Soft extract and 
menstruum 



Recovered 
alcohol 



100 fluid parts of liquid extract 



Yields 



I Extractum Cimicifugse Liquidum 

„ Cocse 

I „ Hamamelidis „ 

' „ Hydrastis „ 

„ Jaborandi ,, 



I Extractive 
Specific Gravity I (grammes 
IperlOOc.c.) 



Alcohol 
Percentage 
by volume 



0-880-0-900 
1-000-1-010 
1-026-1-050 
1025-1-040 
1-020-1-045 



10-12 
16-20 
20-22 
20-22 
20-22 



1 

75-78 
45-50 
33-34 
37-39 
33-34 \ 
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Extractum IpecacuanhcB lAquidum. — This standardised liquid 
extract is prepared in a similar manner to the five just considered, 
but with this modification — after the first percolate has been collected 
and set on one side, slaked lime is mixed with the drug before proceed- 
ing to exhaustion. The alkaloids of ipecacuanha are only removed 
with considerable difficulty with 90-per-cent. alcohol, and an attempt 
is made to set them free by addition of the lime. The final result is 
not very good, much alkaloid remaining unextracted. With 60-per- 
cent, alcohol as menstruum, practically all the alkaloid is removed, 
and the use of lime is rendered unnecessary. 

Assay process, — The official process is difficult to carry out, but 
following the modifications suggested by Bird the time is much 
shortened and the results rendered more accurate. 

10 c.c. of the strong percolate is mixed with 10 c.c. of water and 
rendered faintly acid with acetic acid. After evaporation of the 
alcohol, 5 c.c. Liquor Plumbi Fortis mixed with 10 c.c. more water 
is added, and the mixture heated on a water-bath until the precipitate 
becomes granular. 

Meanwhile a * Buchner f \mnel ' is covered with a closely fitting 
filter-paper and coated by adding a mixture of kieselguhr and 
water. The treated extractive is then drawn through the prepared 
filter by means of a filter- pump, and the residue very carefully washed 
with 15 c.c. of water. 

12-5 c.c. of dilute sulphuric acid is added to the filtrate, and the 
mixture filtered by means of a pump as before, the cake being washed 
with 10 c.c. of water. 

The filtrate, now containing the alkaloids as sulphates, is made 
distinctly alkaline with ammonia and extracted in a separator with 
three portions of 10 c.c. each of chloroform. The chloroform is 
evaporated gently to about 2 c.c, when 5 c.c. of ether 0717 
is added and the contents of the dish are kept continually rotated 
imtil the solvent has all evaporated, when the dish is placed in a 
drying-oven and heated to 80° C. until dry. 

From the weight obtained, the amoimt of alkaloid in the strong 
percolate is calculated, 90-per-cent. alcohol being added so as to 
produce a liquid extract containing not less than 2 and not more 
than 2*25 grammes of alkaloid in 100 c.c. 

Example. — If 10 c.c. yielded 0245 gramme alkaloid, 100 c.c. will contain 
2*45 grammes. Therefore every 85-7 fluid parts must be diluted to 100 
fluid parts to form a liquid extract containing an average of 2*1 grammes 
inlOOcc. fl00><2.l^g5.,\ 
\ 2*45 / 

Extractum Nucis VomiccB Liquidum. — The official process for 
the preparation of this liquid extract is exhaustion by percolation 
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with 70-per-cent. alcohol, the first strong percolate being reserved, 
the later portions concentrated, and the residual extract dissolved 
in the reserved portion, which is then assayed. This method jdelds 
an extract containing fat, and the process followed by manufacturers 
on a large scale will therefore be described. 

The Seeds, in about No. 20 powder, are exhausted by fepercolation 
as described at length under Extractum BelladonnsB Liquidum, 
70-per-oent. alcohol being used as menstruum. The resulting liquid 
extract is then placed in a closed vessel with about 2 or 3 per cent, 
of hard paraffin and heated to 60° C. for a few minutes, being violently 
agitated meanwhile. The vessel is then allowed to rest and cool, 
when, a hole having been made in the oily cake which will be found 
to have formed at the top, the liquid may be drawn off practically 
fat-free. This procedure is generally adopted because nux vomica 
seeds, which contain 4 to 5 per cent, of fat, are so often rancid and 
yield unpleasant smelling extracts. 

Assay process, — The pharmacopoeial process is very tedious and 
yields somewhat discordant results, and a process which will be 
described later is almost invariably employed in its stead. The 
official assay process, with slight modification, is as follows : 

10 c.c. of the strong percolate is warmed over a water-bath to 
drive off the alcohol ; 10 c.c. of warm water and a few drops of dilute 
sulphuric acid are added and the whole transferred to a separator. 
The dish is rinsed out with 10 c.<5. more warm water and finally with 
10 c.c. of chloroform. The contents of the separator are then shaken 
gendy, allowed to separate, and the chhroformic layer containing the 
last traces of fat is drawn off. 

Five grammes sodium carbonate dissolved in 25 c.c. of warm 
water is next added, and the contents again shaken with 10 c.c. of 
chloroform and set aside to separate. The chloroformic solution of 
alkaloids is drawn off and reserved. 

Extraction is twice repeated (**), and the three chloroformic solu- 
tions are placed in a clean separator with a mixture of 2 c.c. of 
dilute sulphuric acid and 8 c.c. of warm water. The contents are again 
shaken, separated, and the acid solution, containing sulphates of the 
alkaloids, is drawn off and reserved. This extraction with acid and 
warm water is repeated twice. 

The mixed acid solutions are next diluted to 175 c.c. in a stoppered 
flask containing 25 c.c. of 5-per-cent. potassium ferrocyanide solution, 
shaken well and frequently during half an hour, and then set aside 
for at least six hours. In this time strychnine ferrocyanide is precipi- 
tated, brucine ferrocyanide remaining in solution. 

The contents of the flask are transferred very carefully to a small 
filter, the last portions being rinsed out and the precipitate washed 
with not more than 50 c.c. of sulphuric acid (1 in 250). The strychnine 

10 



146 PHAEMACOPCEIAL PREPARATIONS 

feTTOcyanide is readily decomposed, and were the contents of the filter 
washed until free from bitterness, as ffescribed by the PhartruicopcBia, 
there would be nothing left. 

The precipitate is next washed into a separator with distilled water, 
5 c.c. of ammonia solution (0-959) and 10 c.c. of chloroform added, 
and the mixture well shaken. The chloroformic layer, containing the 
strychnine, is drawn off, the extraction being repeated with 5 c.c. 
more chloroform. The mixed chloroformic solutions are allowed to 
evaporate spontaneously in a wide-mouthed flask, the residue damped 
with pure amylic alcohol and dried on a water-bath until the weight 
remains constant. If the addition of amylic alcohol to the nearly dry 
crystals is omitted, they will decrepitate, much loss being occasioned by 
spurting. 

From the weight obtained, the amount of strychnine present in the 
strong percolate is calculated, sufficient 70-per-cent. alcohol being 
added to produce liquid extract of nux vomica containing 1*5 
grammes of strychnine in 100 c.c. 

Example, — Supposing 10 c.c. of the strong percolate yielded 0'176 
gramme strychnine, then 100 c.c. will jdeld 1*76 gramme. Every 85-2 fluid 
parts must therefore be diluted to 100 fluid parts with 70-per-cent. alcohol 
/lOOxl-5^ Y 
V 1-76 J 

Although the Pharmacopoeia does not require the alkaloid to be 

titrated, it is strongly reconmiended that the result be checked by this 

N 
method. 10 c.c. of H2SO4 should be run on to the alkaloid and, as 

N 
soon as solution is perfect, titrated back with KOH, using cochineal 

as indicator. Each c.c. of H,^S04 in combination corresponds to 

00331 gramme of strychnine. 

Nux vomica seeds contain, as a rule, from 0*75 to 1*5 per cent, of 
strychnine. The brucine is very variable, ranging from 1 to 2 per cent. 
Rarely is the percentage of brucine less than that of the strychnine. 

AUerruUive process by nitric acid (this is not official, but is more 
accurate), — Ten c.c. of the strong percolate is treated as prescribed 
in the official assay process as far as obtaining of alkaloid in 30 c.c. 
of chloroform (**page 145). The mixed chloroformic solutions 
are then extracted with three portions (each 16 c.c.) of 2-per-c«nt. 
sulphuric acid. 

5 c.c. of nitric acid sp. gr. 1-4:2 is added, and the mixture set aside 
for fifteen minutes. This destroys the brucine, but does thot affect the 
strychnine. 

Excess of ammonia having been added, and the alkaline solution 
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transferred to a separator, the stryolmine is extracted by shaking 
with three separate portions (10 c.c. each) of chloroform, the mixed 
chloroformic solutions being afterwards washed with a mixture of 

I c.c. of ammonia and 44 c.c. of water, divided into three portions. 

The chloroformic solution is then transferred to a wide-mouthed 
flask and evaporated to low bulk, when 2 c.c. of amylic alcohol is 
added and the crystals dried slowly at 100° C. 

This process is not only much quicker than the official one, but 
the results are more concordant, and it can also be appUed without 
difficulty to the solid extract and to the tincture of nux vomica. 

The Specific Qravity ranges from 0*950 to 0'965 ; Extractive^ from 

II to 13 per cent. ; Percerdage of Alcohol by volume^ from 58 to 61. 

Extractum Sarsce Liquidum. — Sarsaparilla in powder, preferably 
not finer than 30 hole, is exhausted by repercolation with 20-per-cent. 
alcohol, the percolation being so managed that ninety fluid parts 
finaDy represent 100 parts of drug ; ten fluid parts of glycerin are then 
added. 

Specific Qrcmty, 1*070 to 1*090 ; Extractive before addition, of glycerin, 
18 to 24 per cent. ; Percentage of Alcohol by volume, 16 to 18. 

Extractum Tarctxaci Liquidum. — This is a somewhat pecuHar 
Uquid extract, the root in coarse powder being first macerated with 
60-per-cent. alcohol (the pressings being reserved), and then with a 
large bulk of water, and again pressed. The aqueous pressings are 
concentrated and mixed with the alcohoUc portion. 

Specific Gravity, 1*050 to 1*080 ; Extractive, 24 to 26 per cent. ; 
Percentage of Alcohol by volume, 23 to 26. 

The only remaining liquid extract to be considered is that of 
male fern — 

Extractum Filicis Liquidum, — The rhizome, in coarse powder, is 
exhausted with ether in a specially constructed percolator, the ether 
recovered from the percolate by distillation, and the residual oily 
extract heated in an open pan until the odour of ether disappears. 
The product is of a complex character, containing fihcic acid, aspidin, 
and many other substances. 

Specific Gravity from 1*001 to 1020 ; Yield, 12 to 15 per cent. 

Extractum MaUi. — ^Although extract of malt is not at present 
included in the Pharmacopceia, it is felt that a short description 
of the method of manufacture will not be out of place. Two varieties 
are conunonly produced, one rich in maltose and the other rich in 
dextrin. For a long time it was assumed that malt extract when 
taken with starchy foods was an aid to digestion, consequently malt 
extract containing the highest proportion of diastase was the greatest 
desideratum. Experience showed that extracts of this class did not 
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keep well, the maltose frequently crystallising on keeping, and scientific 
investigation has proved that no matter how high the amylolytic 
action of any given extract, when tested under laboratory conditions, 
may be, it is practically certain that the ferment is destroyed directly 
it comes into contact with the acid juices of the stomach. This being 
the case, and extract of malt now being regarded solely as a food, 
the aim of most manufacturers may be said to be to produce an article 
pleasant in appearance, acceptable to the palate, and of good keeping 
quality. 

' Pale ' malts do not yield good extracts, the maltose being so 
ready to crystallise ; if, however, the previously dried malt is heated 
to about 95° C. a much better keeping article is produced, while the 
temperature is not sufiBciently high to destroy the diastase or even to 
impair the colour. The malt, having been crushed between rollers, is 
run into the mash-tun with the water heated to about 73° C, the two 
passing down a shoot together, thus ensuring perfect admixture. 
As httle water as possible is used for the first mash, which is drawn 
off after one and a-half to two hours ; the liquor is then filter-pressed 
and evaporated in a vacuum pan at a temperature below 48° C. 

More, and somewhat warmer, water is then added to the mash-tun, 
and percolation carried to practical exhaustion, the filtered liquor 
being evaporated in vacuo to a density of about 1*400 when cold. 
Extract prepared as above is pleasant to the taste and will dissolve its 
own weight of gelatinised starch in twenty minutes at the outside. 
Some makers add glycerin, presumably as a preservative, but no 
particular advantage seems to be derived from this practice. 

It is most important to keep all utensils used in the ' brewery ' 
thoroughly clean and aseptic, as once foreign germs gain a footing 
it is most difficult to eradicate them, and the name of moulds that 
exercise a deleterious effect on extract of malt is * legion.' To prevent 
the candying, which in some seasons gives much trouble, there is no 
doubt that some makers add dextrin, as on analysis some extracts show 
a greater proportion of this than can possibly be accounted for by 
any process of mashing. Malt extract with a higher percentage of 
dextrin can no doubt be produced by using very hot and short mashes, 
with the least possible quantity of water, thus preventing the diastase 
from exerting its full influence. The higher temperature, however, 
impairs the value of the diastase. 

Extracts of very high diastasic power are made by mashing first 
with tejnd water, the Uquor, after drawing off, being filtered and set 
aside. The mash-tun is then filled with boiling water, the percolate 
drawn off, filtered, and evaporated rapidly at a fairly high temperature. 
The vacuum pan is afterwards cooled down and the reserved portion 
added, evaporation being continued at about 46° to 48° C. until the 
extract is of the right consistence. It will be seen that during this 
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second evaporation the diastase is acting under the most favourable 
conditions. 

It has also been suggested to make an extract with ' green malt,' 
which is afterwards added to extract prepared under the ordinary 
conditions. 

Very complete details for the testing of malt extracts were 
published by Harrison ('Year-book of Pharmacy,' 1906, page 278), 
and should be consulted by those interested in the subject. The 
following table shows the great variation in composition of commercial 
samples : 





Total 


Maltose 


Proteids 


Diastasic 






Solids 
per cent. 


per cent. 


per cent. 


Value 


Renuurks 


1 


73-2 


65-4 


6-7 


468 


_ 


2 


79-8 


64-4 


5-3 


346 


— 


3 


69-8 


58-5 


5-5 


356 


— 


4 


77 


540 


3-6 


10 


— 


5 


72-3 


521 


3-8 


15 





6 


95-9 


82-1 


5-7 


89 


A solid extract. 


7 


76-8 


660 


61 


96 


Contained salicylic acid. 


8 


74-3 


62-5 


61 


65 


Contained salicylic acid. 


9 


73-0 


471 


3-8 


17 


Contained cane sugar. 


10 


66-2 


49-7 


3-9 








11 


78-7 


74-2 


5-5 


268 





12 


64-9 


58-8 


3-9 








13 


73-9 


63-6 


6-6 


137 


~ 








Oleo 


■resin$ 





In addition to the extracts just described, there is another class, 
of which extract of male fern (q.v,) is the only official example — the 
oleo-resins. They consist of resinous bodies associated with volatile 
.and fixed oils, and are obtained by percolating the ground drug with 
ether, carbon tetrachloride, acetone, or other suitable solvent. The 
apparatus is generally so arranged that the solvent may be recovered 
from the percolate as well as the exhausted marc without disconnecting. 

Oleo-resina Capsid, — The commercial article is extremely variable, 
and generally deposits fat or wax on standing. The yield, which 
should be a reddish-brown Uquid, varies from 8 to 14 per cent. 

Oleo-resina Cvbebce. — Although 95-per-cent. alcohol appears to 
extract all the medicinal principles of cubebs, it is usual to employ 
a mixture of alcohol and ether, or acetone. The product varies from 
19 to 26 per cent. The oleo-resin is generally brownish-green, and, like 
the former, deposits waxy and other matters on standing, from which 
the clear liquid should be decanted. 
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Oleo-resina Piperia, — This is generally prepared with acetone. 
The product is a dark-brown or blackish liquid. On keeping, crjrstals 
of piperin are deposited. The yield averages 5 per cent. 

Oleo-resina 2dingiberis. — The usual solvent is acetone. Natural 
Jamaica ginger yields from 5 to 8 per cent, of a brownish semi-liquid 
product, African and Cochin gingers varying even more in the yield. 

Resins 

Besides Resina, or the resin left after distillation of the oil of 
turpentine from the crude oleo-resin, the British Pharmacopoeia 
recognises three medicinal resins, all of which are extracted by 
alcohol. 

JcUapcB Resina, — This article is in much greater demand than 
Extractum Jalapae, from which it differs in not containing any water- 
soluble matter. The ground drug is exhausted by percolation with 
90-per-cent. alcohol (or the still stronger * industrial spirit ') after a 
preUminary digestion at a temperature of about 50^ C. for some 
hours. The percolate is then mixed with water and the alcohol 
recovered by distillation. If the contents of the still are now allowed 
to cool, the resin will be found in a granular cake, which is broken up 
and washed with hot water to remove adhering extractive matter, 
and dried at a low temperature. 

White jalap resin, or jalapin, is obtained by filtering the percolate 
through animal charcoal. 

The yield of resin is variable, the raw drug differing so very much 
in quaUty, but it may be taken as from 7 to 15 per cent., although 
much of the jalap coming into this coimtry fails to reach 11 per cent. 

Jalap resin should be entirely soluble in 90-per-cent. alcohol, 
but not in oil of turpentine. Not more than 10 per cent, should be 
soluble in ether. This indicates absence of Tampico-jalap resin and 
scammony resin, although there is not much likelihood of the latter 
being substituted. 

Podophylli Resina {Podophyllin). — This is exhausted in a similar 
manner to the foregoing, but after the greater part of the alcohol 
has been recovered by distillation, the contents of the still are allowed 
to cool and poured into very dilute and very cold hydrochloric acid, 
and set on one side for the resin to deposit. This is then collected, 
washed, and dried at a low temperature. To obtain a good colour, 
the water into which the extract is poured, should be ice cold — even 
containing floating ice — and the drying should be conducted in 
vacuo, preferably at a temperature below 30° C. 

The jrield varies from 3*5 to 5 per cent. 
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Podophyllum resin should be almost entirely soluble in 90-per- 
cent, alcohol and in solution of ammonia, and at least 50 per cent, 
should be soluble in ether. Ash not more than 1 per cent. 

The podophyllin of commerce rarely corresponds to the ofiBcial 
description. 

ScammonicB Resina, — This is prepared in precisely the same way 
as jalap resin. 

It is almost entirely soluble in ether (absence of jalap resin). It is 
distinguished from guaiacum resin by not giving a blue colour with 
ferric chloride or solution of hydrogen peroxide. 

Average yield 7*4 per cent. Mexican root yields 18 per cent. 

Neutral Principles, Glitcosides, etc. 

Aloin. — The manufacture of this article is to a certain extent 
a secret process. Practically, it is all derived from Cura9oa aloes and 
imported into this country from the United States. A moderate yield 
may be obtained by extracting aloes with hot water acidulated with 
sulphurous acid, decanting, adding hydrogen peroxide, neutralising 
with a little chalk, filtering under pressure through animal charcoal 
to partially decolourise, and freezing, when aloin crystallises out. 

The aloin of commerce contains so much resinous matter that 
it cap scarcely be regarded as more than decolourised watery extract 
of aloes. Yield from 20 to 40 per cent. 

CAry^arofcin.— On treating Goa powder with hot chloroform or other 
solvent and removing the liquid by distillation, a piinciple named 
chrysarobin is left behind. This generally consists of a mixture of 
chrysarobin and chrysophanic acid ; it is purified by recrystallisation 
from acetic acid. Yield from 30 to 70 per cent. 

EkUerifh. — An exceedingly active body obtained from elaterium by 
extrs(ction with chloroform, and reprecipitation with excess of ether, 
in which elaterin is insoluble. Yield about 30 per cent. 

S(dicin. — A glucoside obtained from the bark of the willow. It 
may be extracted with boiling water, pxecipitating colouring matter 
with basic lead acetate, treating with chalk to remove acid, the 
filtrate being finally forced through animal charcoal. On concentrating, 
saUcin crystaUises out. 

Santonin, — Ground wormseed is mixed with hot milk of lime 
and filtered under pressure, the press-cakes being washed with boiUng 
water without removing from the machine. The solution is conceu- 
trated in vacuo, acidulated with hydrochloric acid, the precipitated 
santonin dissolved in alcohol, decolourised, and recrystallised. 
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CHAPTER XVI 

INFUSIONS AND DECOCTIONS 

Infusions 

As the name implies, infusions are made by pouring water upon 
coarsely powdered vegetable substances and allowing the mixture 
to stand or infuse for a definite period, the solid particles being removed 
by straining. The marc is not "pressed. 

Boiling water is used whenever possible, as in the short time 
allowed for extraction it is a quicker and more powerful solvent of the 
active principles than cold water. In certain cases the use of hot 
water is undesirable — e.g., Infusum CalumbcB smd Infusum Quassice, 
In the first instance hot water takes up so much starch as to render 
the infusion unpleasantly thick, while its keeping properties are even 
worse than at present. Infusion of quassia is perhaps sufficiently 
bitter when made with cold water, otherwise there is no apparent 
reason for a deviation from the general method. 

It is not an infrequent practice to leave infusions fti the vessels in 
which they have been prepared, in contact with the soUd ingredients, 
for a much longer time than that specified by the Pharmacopoeia, the 
liquor being drawn ofE as required. This practice, by which continued 
maceration is maintained, is very objectionable, the character of the 

product being completely altered. This is 

well exemplified by comparing freshly-made 

with over-drawn tea. The former contains 

„, most of the aromatic principles and caffeine, 

,m ji while the latter, in addition, is loaded with 

I'p 1 ^^ tannin and extractive matter. 

j j'liS^ The preparation of infusions is exceed- 

ingly simple, the water being poured upon 
the material in an earthenware jar, as fig. 
140, infused for the stipulated time, and 
strained off. The ingredients being sus- 
pended in a perforated cup near the sur- 
face of the liquid, the water in immediate contact becomes charged 
with extractive and sinks to the bottom, fresh water taking its place. 
At the end of the operation, the cup with the marc can be lifted out, 
leaving the infusion ready for use. 



f 
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Infusions of vegetable substances are very prone to decomposition, 
and, with the exception of cloves, roses, and cinchona, should be 
freshly made every morning or when required. The first two men- 
tioned will keep good for some weeks, infusion of cinchona for some 
days. On the other hand, the infusions of digitalis, calumba, and 
senna begin to decompose in a few hours, especially if the weather 
is very warm. Various methods have been suggested from time 
to time for preserving infusions, but in no case should the addition of 
salicylic acid, boric acid, or formaldehyde be countenanced. 

The following table gives the time and average extractive* of 
the official infusions : 



Infusxim Aurantii 

Aurantii Co. 
Buchu . 
CalumbsB 
Caryophylli . 
Cascarillse . 
Chiratse 

Cinchonse Acidum 
Cusparise 
Digitalis 
Ergotse . 
Gentianse Qo, 
KramerisB 
Lupuli . 
Quassise . 
Rhei . . 
R088B Acidum 
Scoparii 
Senegse . 
Sennse . 
SerpentarisB . 
UvcB-Ursi 



Time of Infasion 



Extractive 

(gprammes 

per 100 c.c.) 



15 minutes 


110 


15 „ 


0-62 


15 „ 


045 


30 „ 


0-30 


15 „ 


0-40 


15 „ 


0-36 


15 ,» 


0-43 


60 „ 


0-79 


15 


112 


15 ., 


0-24 


15 „ 


0-27 


15 „ 


0-65 


15 „ 


0-90 


15 


110 


15 


013 


15 


1-30 


15 „ 


0-85 


15 „ 


0-85 


30 ,. 


0-63 


15 „ 


2-50 


15 


0-50 


15 „ 


0-26 



Concentrated infusions. — ^Although these latter are not mentioned 
in the PharmacopcBia under the above heading, an attempt has been 
made to include a certain number under the description of Concentrated 
Solutions, Instead, however, of being made of such a strength that 
one fluid part diluted with seven parts of water should represent as far 
as possible an original infusion, they are more concentrated, being in 
the proportion of one to nine. This degree of concentration does not 
apparently lend itself to general practice, as the preparations are in 
but Httle demand. The impracticability of concentrating an aqueous 
infusion of a vegetable substance so that, when diluted again with 
distilled water to the original bulk, it shall actucHly represent every 
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character of the fresh infimon is well known, but there are methodfl 
by whicli concentrated preparations can be produced which do 
represent the active principles and give a fair idea of the aroma 
and flavour. 

Ten of these concentrated solutions are official, and all are made 
by the processes of maceration and percolation, 20-per-cent. alcohol 
being used as the solvent. As before mentioned, they are practically 
ten times the strength of the official infusions : 



Liquor Calumbee Concentratus 
Ghiratae 
CusparisB 
Eramerise 
Quassias 
Rhei 

Sarsse Co. 
Senegse 
Sennas 
Serpentarise 



Specific Gravity 


Extractive 
(grammes 
per 100 CO.) 


Peroenb^^e 
of Alcohol 
by volame 


0-990-0-998 


3-6 - 4-3 


19-20 


0-990-1-010 


4-5 - 5-2 


18-19 


1008-1018 


9-6 -10-2 


18-19 


1010-1020 


90 -100 


18-19 


0-975-0-980 


0-25- 0-3 


18-19 ■ 


1015-1-025 


11 -12-7 


18-19 


1025-1040 


120 -150 


18-20 


1010-1025 


110 -120 


19-22 


1030-1-070 


120 -16 


18-19 


0-990-1000 


40 - 50 


18-19 



Decoctions 

Decoctions (Latin de, and coqvOy I cook) are aqueous preparations 
obtained by boiling drugs with water in order to extract principles 
which would not be so readily taken up by simple infusion. The 
process of decoction is not applicable to substances containing aromatic 
or volatile principles, but is confined to the exhaustion of such drugs 
as owe their properties to astringent extractive matter, etc. 

The general method for the preparation of decoctions consists 
in boiling the sliced or coarsely bruised materials in a covered vessel 
with distilled water for a specified time, straining, and making the 
product up to measure with more water. 

For making quantities of one to two pints earthenware pipkins 
(fig. 141) are to be preferred. Copper vessels, well tinned inside, 
may, however, be used, while saucepans made 
of aluminium may also be obtained, and possess 
many advantages. Care should be taken only 
to select such as are turned or spun out of a 
single sheet of metal, as vessels in which solder 
has been used deteriorate very rapidly. Iron 
or tinned-iron vessels should never be used, on account of the dis- 
coloration occasioned in decoctions containing astringent matter. 

Decoctions, like infusions, are very liable to decomposition, and 
should only be prepared as required. The remark under the heading 
of Infusions concerning the addition of preservative agents applies 
equally to decoctions. 




Fig. 141. 
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CHAPTER XVII 

LINIMENTS 

Lmiments (from the Latin Kwio, I smear) are external applications 
intended to be rubbed or painted over the affected parts of the body. 
The bases of the various liniments vary greatly, some being entirely 
spirituous, while others are oily or soapy. 

lanimentum Aconiti and linimentum Belladonnse are really 
strong tinctures, camphor being added, partly for its rubefacient 
properties and partly to distinguish them from preparations for 
internal use. 

Linimentum Aconiti. — Sp. gr. 0860 to 0*875 ; Extractive, 5 to 5*2 
per cent. ; Percentage of Alcohol by volume, 79 to 81. 

Linimentum Belladonnce, — Sp. gr. 0*885 to 0*895 ; Extractive varies 
greatly, but averages about 5 per cent. ; Percentage oj Alkaloid, 0*375 
gramme in 100 c.c. ; Percentage of Alcohol by volume, 69 to 71. 

The following eleven Uniments are merely mixtures : 

Linimentum Ammonice. — A partial emulsion is formed owing to 
saponification of some of the oil by the caustic ammonia. 

Linimentum Calds, — This also contains a soap (insoluble) formed 
by the Ume. 

Linimentum Camphoras, 

Linimentum Camphorce Amrrvoniatum, 

Linimentum Chloroformi. 

Linimentum Crotonis, 

Linimentum Hydrargyri. 

Linimentum Opii, 

Linimentum Saponis. 

Linimentum Sinapis, 

Linimentum TerebinthincB Aceticum, 

The two remaining liniments are more interesting from a pharma- 
ceutical point of view — 

Linimentum Potassii lodidi cum Sapone. — This consists of a gela- 
tinous solution of curd soap containing potassium iodide. The 
shredding is most conveniently accompUshed, by taking off thin 
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shavings from a bar of soap'fixed against a projection on a board, 
with an ordinary joiner's plane. If properly managed the shavings 
will be thin enough to dissolve rapidly on warming with the water, but 
in any case the tare of the vessel should be noted, so that loss by 
evaporation may be made up. When solution is complete, the liquor 
is strained through muslin on to the powdered potassium iodide con- 
tained in a perfectly clean mortar. Trituration must be continued 
until nearly cold, when the oil of lemon is added. This last ingredient 
not only covers the odour of the soap, but produces a much whiter 
and more frothy liniment. 

Unfortunately, the liniment loses its frothy characteristic on 
keeping, partly by evaporation of water and partly by loss of the 
air that is whipped in during manufacture, the product after a few 
weeks becoming granular. If soft soap is used, a translucent jelly 
is formed. 

Linimentum TerebinthincB, — The official formula, if exactly fol- 
lowed, produces a creamy- white emulsion which keeps well and can be 
dispensed in fairly narrow-mouthed bottles. Good results may be 
obtained in several ways, but all require some practice and considerable 
manipulative skill : 

(a) The soap is dissolved in the water and made perfectly smooth, 
the solution of the camphor in the turpentine being added in very 
small quantities at a time. Each addition must be thoroughly incor- 
porated before adding more. Much depends upon the start, as a 
liniment badly started cannot afterwards be set right by any amount 
of trituration. 

(6) The camphor and soap are dissolved in the turpentine by the 
aid of gentle heat, and the water added (warm) all at once. If the 
admixture is made in a large wide-mouthed bottle and vigorously 
shaken imtil the contents have cooled, a very fair liniment results. 

(c) This is the quickest and the surest method. It depends upon 
the use of oleic acid and alkali in molecular proportions to produce 
the prescribed amount of soap. The oleic acid and camphor are 
dissolved in the turpentine, to which is added the caustic potash 
dissolved in the distilled water, in a large wide-mouthed bottle. 
On shaking, a creamy non-separable liniment is produced in a few 
moments. 

Proportions, — 

Oil of Turpentine 85-0 

Camphor 6*5 

Oleic Acid 8*5 

Linimentum Camphorw, — Much trouble and annoyance has been 
caused by the adoption of improper means for dissolving the camphor 
in the oil. The camphor mu^st be in the form of \floy;ers,^ as if used 
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in the form of * blocks ' or ' bell ' there is great loss by volatilisation. 
A very convenient plan for making small batches is to heat the oil in 
a lever-lid tin to about 70*^ C, add the camphor, fit on the lid, and 
shake occasionally until cold. ^ 

Test, — Five grammes is heated for two hours in a shallow flat- 
bottomed dish to 120° C. and the loss determined. Olive oil under the 
same conditions gains in weight to the extent of 0*15 per cent. 

Camphorated oil should contain from 21 to 22 per cent, of camphor. 
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of Drng 


Aqiia Anethi 


10 \ 


„ Anisi . 


10 


„ Carui 


10 


„ Cinnamomi 


10 


„ FoBniculi . 


10 


„ Pimentos . 


5 / 



CHAPTER XVIII 

MEDICATED WATERS 

The medicated waters of the Pharmacopoeia consist of aqueous 
solutions of the volatile principles of vegetable substances, the solitary 
exception being Aqua Chloroformi. 

These are prepared by distilling the 
drug with water. The first runnings 
are generally reserved, being put back 
into the stiU when about half the volume 
has come over, to be redistilled with the 
remainder. By this means an even 
product is assured. It should be noted that these waters when freshly 
distilled are milky owing to the presence of suspended oil globules, 
but gradually become clear on standing. 

See note, page 52, on the distillation of essential oils. 

AqiM CamphorcB, — The strength is intended to be about O'l per 
cent., with about 0*3 per cent, of alcohol. Water saturated with 
camphor contains as nearly as possible O'l per cent., and as the B.P. 
preparation is evidently intended to be of about this strength no 
particular advantage is derived from the use of alcohol. 

Aqiui Chloroformi is simply a solution of chloroform 0'25 per cent, 
in water. 

Aqua Laurocerasi. — The distillate from the freshly bruised leaves 
of cherry laurel contains a varying amount of hydrocyanic acid and 
possesses an agreeable odour resembling oil of bitter almonds. These 
pnnciples are not originally present in the leaves, but are produced 
by the hydrolysis of a glucoside resembling amygdalin (compare Oil 
of Bitter Almonds). To obtain the best result, therefore, the crushed 
leaves should be left in contact with the water for about an hour 
before commencing distillation. 

Aqua Laurocerasi is a potent remedy, being in this respect 
unlike the other members of its class, which are practically harm- 
less, and the doses of which are regulated to taste. It is standardised, 
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as described under Aciduin Hydrocyanicum Dilutum, to contain 
O'l per cent, of hydrogen cyanide, and is therefore one-twentieth 
the strength of the first-named. 

A^^ MenthcB Piperitw, ] These two waters are made by simply 
Aqiui MenthcB Viride, ) distilling the respective essential oils with 

sufficient water to produce a distillate containing one part in 1000. 

The first runnings should be reserved and put back into the still when 

about one-half the volume has passed over, thus assuring a more 

uniform product. 

Aqiia Aurantii Fhris. ) The preparation of these odorous waters 
Aqua Rosce. [ is carried out in a similar manner, al- 

Aqtia Sambud. i though only the last two can be pre- 

pared in this country. The fresh or salted flowers are placed in a 
steam- jacketed still, with excess of water, and distilled. The pro- 
portions approximate 5 lb. of flowers to each gallon of distillate. 

In the preparation of lotions, etc., orange-flower water and 
rose-water are required to be diluted to one-third the strength 
immediately before use. 

The foregoing methods for preparing medicated waters have 
been subjected to much criticism. It is well known that excellent 
products are obtainable by shaking the respective essential oils with 
distilled water — containing a little washed talc — in the proportion of 
half a minim per fluid ounce, and filtering ; indeed, in the last edition 
of the United States Pharmacopoeia this method has been made 
official, the only difference being that a greater proportion of oil is 
used than is now suggested. 
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CHAPTER XIX 

PERCENTAGE SOLUTIONS, LIQUORS, ETC. 

Solutions are homogeneous mixtures which cannot be separated 
into their constituent parts by mechanical means. The ability 
of substances to form such mixtures or solutions varies according 
to the state of aggregation of the substances. 

Gases mingle with one another in all proportions to form homo- 
geneous mixtures, except when they combine to form chemical com- 
pounds. A large number of Uquids are known to dissolve in one 
another, but the number of pairs of Hquids which mutually dissolve 
in all proportions is exceedingly small. The solution of solids in 
solids, although an established fact, need not here be considered. 

• Solutions of gases in liquids, — Every liquid possesses the property 
of mingling with every gas to form a homogeneous mixture or solution. 
According to Henry's Law, the quantity of gas dissolved by a specified 
qiuintity of liquid is proportional to the pressure. The greater the 
pressure, the larger the volume of gas dissolved. Thus, directly 
the pressure in a bottle of aerated water is released some of the 
dissolved gas is evolved. Gases are more soluble in cold liquids 
than in hot, and, as a rule, a gas can be expelled from a liquid simply 
by raising the temperature. 

When a gas is brought into contact with a liquid at normal pres- 
sure, absorption begins at once and the surface layer of the liquid 
becomes saturated ; the dissolved gas mixes with the lower layers by 
diffusion, and the surface layer again absorbs a fresh portion. This 
process goes on until the whole bulk of the liquid becomes saturated 
with the gas.. The foregoing, however, takes place comparatively 
slowly, and in commercial operations it is foimd necessary to hasten 
solution by bubbling the gas through the liquid under pressure, or 
by agitating the liquid so as constantly to bring fresh portions into 
intimate contact with the gas, as in the manufacture of aerated waters. 

Solution of liquids in liquids, — Unlike gases, liquids show consider- 
able difference in their behaviour to one another, the differences depend- 
ing upon the nature of the liquids. Liquids may be divided into 
three classes. First, those which behave to each other in the same 
manner as gases ; that is, they mix with one another in all pro- 
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portions, as alcohol and water. Secondly, those which, although 
dissolving in one another, do not do so in all proportions, as ether and 
water. Thirdly , those which exert no mutual solvent action, as olive 
oil and water. Very few liquids, strictly speaking, belong to this 
class, as all liquids which show an appreciable vapour-pressure at the 
temperature of the experiment must be excluded — a solution of a 
vapour not being distinguishable from a solution of the liquid itself. 

Solution of solids in liquids. — A solid body is said to dissolve in a 
liquid when the reaction results in a homogeneous mixture. When the 
quantity dissolved reaches a point such that no more can be taken 
into solution under the existing conditions, the liquid is said to be 
saturated. The point of saturation is dependent upon temperature. 
When this is changed, either some of the dissolved solid passes out 
of solution, or the liquid dissolves a further quantity. With few 
exceptions solid bodies dissolve more freely in hot than in cold liquids. 
The solution of many bodies causes a considerable depression in 
the temperature, advantage of which is taken in the preparation 
of freezing mixtures. This is exemplified by dissolving crystallised 
calcium chloride or ammonium nitrate in water. On immersing a 
thermometer the mercury sinks at once owing to the absorption of 
heat. Liquids exercise a certain selective action in the solids they 
take up. Thus, water dissolves a number of salts which are prac- 
tically insoluble in alcohol. On the other hand, alcohol dissolves a 
great many substances, such as organic bases, resins, camphor, etc., 
which are scarcely affected by water ; and, without straining the 
idea too far, a relationship is observable in many cases between the 
chemical composition of the solvent and that of the solid it dissolves. 
Ether and benzene, both highly carbonaceous liquids, dissolve fats 
and other substances rich in carbon ; phosphorus trichloride dissolves 
phosphorus ; carbon disulphide is the best solvent for the common 
form of sulphur. The relation cannot, however, be said to be general, 
and at present we possess few clues to the laws regulating the solution 
of solids in liquids. 

The rate of solution is directly proportional to the surface ex- 
posed to the action of the solvent. Solid bodies, therefore, should be 
reduced to small particles before adding to the liquid, when speedy 
solution is desired. 

The ordinary method of determining the solubility of a substance 
in a given solvent is to place a convenient volume of the latter in a 
small flask,. the powdered substance being added imtil a little remains 
undissolved; The mixture is then warmed gently until complete 
solution is effected, when it is set aside for twenty-four hours, shaking 
and stirring occasionally. The solution is next filtered through paper 
into a tared capsule and weighed. It is then evaporated until the 
weight remains constant. The weight of residue gives the amount 

11 
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of solid in the solution taken, and from this the ratio of solubility 
is readily calculated. 

If the solvent is of a very volatile nature, considerable difficulty 
is experienced in obtaining concordant results when the foregoing 
process is employed. Accurate results may, however, be obtained 
by the use of the lysimeter, an apparatus devised by Dr. C. Rice. 

This (fig. 142) consists of a glass tube, a, 15 centimetres long and 
1 centimetre in diameter, provided at one end with a stopper, c, the 
other end being cup-shaped, there being a contracted neck between 

the cup and the main tube. Into this 
cup a glass bell, e, is fitted, having a small 
perforation in its bottom (as shown in p). 
There is also a stopper, b, which is ground 
to fit into the cup, and which is inserted 
after the glass bell, e, has been removed. 
The several stoppers, etc., are all num- 
bered. 

The lysimeter is prepared for use by 
inserting the stopper c and introducing 
into the cup-shaped end the glass bell, e, 
containing a plug of absorbent cotton. A 
sufficient amount of liquid having been 
introduced into a beaker, heat is applied 
and the powdered substance added until, 
after the boiling has been kept up for 
some time, a small quantity remains un- 
dissolved. The prepared glass tube is 
now inserted in the solution. As long as 
the stopper c closes the upper end of the 
tube, no liquid will be able to filter in. 
When the tube has acquired the tempera- 
ture of the boiling liquid, the stopper c 
is removed, liquid filtering through the 
cotton and rising in the tube imtil the levels correspond. In order to 
ensure uniformity of the liquid within and without the tube, it is best 
to allow the filtered portion to flow back through the cotton, and 
again filter in. The stopper c having been inserted, the tube is with- 
drawn, turned upside down, the filtering cup removed, and the stopper 
b' inserted. The tube is now carefully cleaned and laid aside until 
cold. Its tare having been previously determined, the increase in 
weight represents the weight of the solution contained therein. On 
washing the contents into a tared dish and evaporating, the weight 
of the dissolved substance will be found. 

Saturated solviions. — Saturated solutions are liquids impregnated 
to such an extent with a soluble substance that no more can be taken 




Fig. 142.— Lysimktek. 
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up at the normal temperature. It has, however, been foimd that 
these solutions sometimes refuse to crystallise, even when cooled far 
below the normal temperature. Such liquids are said to be sufer- 
saturated. Thus, if water which has been saturated with sodium 
sulphate at 15° C. is gently warmed, and a few crystals of the same 
salt added, they will dissolve, and in many cases will not crystallise out 
again on regaining the normal temperature. If, however, a crystal of 
sodium sulphate is then dropped into the liquid, crystallisation 
commences at once, and proceeds so rapidly that in a short time 
the whole sets into a solid mass.* 

Percentage Solutions 

TheoreticaUify a percentage solution should contain either a definite 
weight of active ingredient in 100 parts by weight, or a definite volume 
in 100 volumes ; that is, both factors must be in the same terms. 

The weight of substance and solvent necessary to produce a definite 
quantity of a percentage solution may be ascertained by applying the 
following rule : Multiply the quantity of solution desired in grammes, 
ounces, or grains by the percentage, and divide the product by 100. The 
quotient is the weight of substance required, and if this figure is 
deducted from the total weight of solution, the remainder is the 
weight of liquid to be used. 

Example. — Required 1 gallon of aqueous mercuric chloride solution 

1 in 1000.— A gallon of water weighs 70,000 grains, then ^^'^^^ ^'^ = 70. 

Therefore 70 grains of mercuric chloride is to be dissolved in sufficient 
water to produce 1 gallon (= 10 lb., or 70,000 grains). 

Practically, experience teaches that medical men rarely if ever 
intend true percentage solutions to be dispensed in fulfilment of their 
prescriptions, and for this reason : without making a calculation based 
upon the specific gravity of the solvent, it is impossible to say what will 
be the result to the patient when the solvent is other than distilled 
water. This is best explained by an example : 

If a gallon of aqueous solution of mercuric chloride 1 in 1000 is made 
according to the above rule, it will contain 70 grains of active ingredient, 
but if 90-per-cent. alcohol (sp. gr. 0*834) is used instead of water it will 
only contain 58*38 grains, because a gallon of alcohol of this strength 
only weighs 58,380 grains (70,000 x 0*834 = 58,380). 

Now, it is extremely probable that if a medical man ordered a 
gallon of each of the solutions mentioned, he would expect them to 

^ A su])Gr8aturated solution of sodium sulphate can generally be made to 
crystallise by sending a puff of air through the liquid by means of ordinary bellows, 
the reason being that the atmosphere of rooms almost invariably contains minute 
cryBtals of that salt. 
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contain an identical weight of mercuric chloride. This being so, it 
has become customary to regard percentage solutions as containing definite 
unit weights of active ingredient dissolved in the measure of 100 fluid 
units of water. It is of no moment which units are selected. If th6 
grain, then a 5-per-cent. solution wiU contain 5 grains dissolved in 
100 fluid grain measures ; if the gramme, then 5 grammes in 100 c.c. 

It is evident from this that the specific gravity of the solvent will 
have no bearing on the weight of active ingredient contained in any 
given volume of solution, as the fluid unit is the same for all — viz., 
the volume of a unit weight of water. Thus, a gaUon of a solution 1 in 
1000 will contain 70 grains of ingredient, whether prepared with 
water sp. gr. 1*000, ether sp. gr. 0*720, or glycerin sp. gr. 1*260. 

The great stumbling-block to the proper conception of percentage 
solutions has undoubtedly been the confusion of the minim with the 
fluid grain or grain measure. A minim is not the equivalent of a fluid 
grain, but is only a fractional part. A gallon of water weighs 70,000 
grains and measures 70,000 fluid grains or 76,800 minims. In other 
words, a minim is practically equal to nine-tenths of a fluid grain 
(exactly, to 0*9114583 of a fluid grain). 

The rule may therefore be re-stated as follows : Multiply the volume 
of solution required, expressed in fluid grains, fluid ounces, or cubic 
centimetres, by the desired percentage, and divide by 100. The quotient 
is the weight of substance to be taken, which must be dissolved in 
sufficient solvent to produce the required volume. 

Examples. — (1) Required 4 fluid ounces of 5-per-cent. aqueous solution 

of cocaine hydrochloride. 

175() X 5 
4 fluid ounces = 1750 fluid grain measures ; then - = 87*5. 

lUU 

Therefore 87J grains of the salt is to be dissolved in water and made up 

to 4 fluid ounces. 

(2) Required 2 fluid ounces of 8-per-cent. solution of iodoform in 

ether sp. gr. 0*735. 

owe Q 

2 fluid ounces = 875 fluid grain measures ; then =68. 

That is, 68 grains of iodoform must be dissolved in sufficient ether to 
produce 2 fluid ounces.* 

Formulcefor increasing or decreasing the strength of percentage 

liquids 

I. Given a liquid of known weight and percentage : required to 
know the quantity of a liquid of the same kind, of higher or lower 

' The author is aware that the foregoing is open to objection, but points out that 
the Pharmacopoeia prepares percentage solutions on the same principle. He is of 
opinion that far weightier reasons can be urged for its general adoption than for its 
rejection in favour of tnie percentage solutions. In this country, at any rate, it is 
not usual to weigh liquids. 
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percentage, or of water, which will have to be added to produce a 
desired percentage. 

Let a be the quantity of the given Uquid ; 

b its percentage of important constituents ; 
c the percentage of the Hquid to be mixed with a ; 
d the desired percentage* of the mixture ; 

X the quantity of the liquid, of higher or lower percentage, or 
the quantity of water, to be added to a. 

(1) Then x= ^ j if the liquid to be added is of higher or 

lower percentage ; or in words : to find x (the quantity of liquid to be 
added), multiply the difference between the percentage of the liquid a 
and the desired percentage of the mixture d by the quantity of the 
liquid a, and divide the product by the difference between the desired 
percentage and that of the liquid to be mixed with a. 

Example. — Supposing we have 40 parts of a liquid of 50 per cent., 
and want to mix it with a liquid of 20 per cent, in order to get one of 
30 per cent., how much of the liquid of 20 per cent, should be added ? 

X (the quantity of the liquid of 20 per cent.) = ^^olf^'^Q^^ 

40 X 20 an 

(2) If water is to be added, x = _^_*~_„ ^ ; or in words : to find x 

d 

(the quantity of water to be added), proceed as described under (1), but 
divide the product by the desired percentage only. 

Example. — Supposing we have 40 parts of a liquid of 50 per cent., 
and want to mix it with water in order to get one of 30 per cent., how 
much water must be added ? 

,4.1 4.-^ X ^ ^ 40 (50 — 30) 40 X 20 800 0^2 

x (the quantity of water) = ^ ^ ^ = ^^ = ^^ = 26§ 

II. Given two liquids of the same kind, one of higher and the 
other of lower percentage ; or one of any percentage, the other being 
water : required to know the quantity of the weaker liquid to be 
added to the stronger to produce a desired weight and percentage. 

Let a be the desired weight or quantity of the mixed liquids ; 
b the percentage of the stronger liquid ; 
c the percentage of the weaker liquid ; 
d the percentage of the mixture ; 

X the weight of the weaker liquid or of water to be added to the 
stronger. 



166 PHARMACOPEIA L PREPARATIONS 

. (1) X = \~~~ » if ^ stronger liquid is to be mixed ivilh a weaker 

one ; or in words : to find x (the quantity of the weaker liquid), mul- 
tiply the difference between the percentage of the stronger liquid 
and the desired percentage of the mixture by the desired weight or 
quantity of the mixed liquids, and divide the product by the difference 
between the percentage of the stronger and that of the weaker liquid. 

ExamfU. — Supposing we have a liquid of 60 per cent., and another 
of 20 per cent., and require 40 parts of a liquid of 30 per cent., how 
much of the 20 per cent, liquid must be taken ? 

X (the quantity of the weaker liquid) = ^^^-T^^) = -^— = 30 

Then the quantity of the stronger liquid will be 10 parts to produce 
the required 40 parts. 

(2) X = _^i-JL_^ , if a stronger liquid is to be mixed with waier ; 



or in words : to find x (the quantity of water to be added) proceed as 
described under II. (1), but divide the product by the percentage of 
the stronger liquid only. 

Example. — Supposing we have a liquid of 60 per cent., and want 40 
parts of a liquid of 30 per cent., how many parts of water must be taken ? 

X (the quantity of water) = ^0^^ "Z^) ^ ^^^ = 20 

That is, 20 parts of water must be mixed with 20 parts of the given liquid. 

Calculations for diluting liquids of certain specific gravity to hiver 
specific gravity 

Example. — Suppose we have 20 fluid ounces of liquid sp. gr. 1*165 to 
be diluted to sp. gr. I'll, what proportion of water must be added ? 

The liquid is 0*055 above the required density. 

The diluent, water, is 0*1 1 below the required density. 

Therefore proportionately 0*055 part of water must be mixed with 0*11 
part of the original liquid, or 1 part with 2 parts ; 

then quantity of water to be added v = i> ^-nd J x 20 = 10 fluid ounces 

That is, 10 fluid ounces of water must be mixed with the 20 fluid ounces 
of the Uquid to bring it to the sp. gr. I'll. 

Or, suppose 30-vol. hydrogen-peroxide solution is required to be made 
from 100- vol. and 20-vol. 

100 vol. is 70 vol. above the required strength 
20 „ is 10 „ below „ „ „ 

Therefore 70 fluid parts of 20- volume must be mixed with 10 fluid 
parts of the 100-volume. 
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General Solubility Tables^ 

The following table of the solubility of salts in water at normal 
temperature was compiled by Dr. Attfield : 
Acetates. — All soluble. 

J V 1 — Ii^oliible, except those of the alkali metals. 

Bromides, — Soluble, except mercurous and silver bromides. The 

bromides of antimony and bismuth form oxysalts when poured 

into water. 
Carbonates. — Insoluble, except those of the alkali metals. 
Chlorides. — Soluble, except mercurous and silver chlorides. Lead 

chloride is only sparingly soluble in cold water. The chlorides 

of bismuth and antimony form oxysalts when poured into 

water. 
Citrates. — Manganese, silver, strontium, and mercurous citrates are 

insoluble. Those of the alkali metals, lithium, iron, calcium, 

and magnesium are freely soluble ; the remainder only sparingly 

soluble. 
Cyanides. — Insoluble, except the cyanides of the alkali metals and 

alkaline earths, and mercuric cyanides. 
Hydroxides. — Insoluble, except the hydroxides of the alkali metals, 

and the hydroxides of calcium, strontium, and barium. The 

latter are only sparingly soluble. 
Iodides. — Antimony, bismuth, and gold are insoluble. Lead, silver, 

mercuric and mercurous iodides are only sparingly soluble ; the 

remainder are all soluble. 
Nitrates. — Soluble. 

Oxalates. — Generally insoluble except those of the alkali metals. 
Oxides. — Insoluble, except the oxides of the alkali metals ; barium, 

strontium, and calcium very slightly soluble. 
Sidphates. — Soluble, except barium sulphate. The sulphates of 

calcium, strontium, antimony, lead, and mercury (-oii«) are 

sparingly soluble. 
St^Aite*.— Soluble, except those of aluminium, antimony, and 

bismuth.. 
Tartrates. — Soluble, except the tartrates of antimony, barium, and 

bismuth. 

Solutions (Liquores) 

The pharmacopoeial Solutions, or Liquors, may be divided into 
two classes : 

(1) Concentrated vegetable solutions. — These have been already 
dealt with under * Infusions.' 

' For complete table of solubilities see lage 390. 



Strength 
1 part by weight 
in 100 fluid parts 
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(2) Solutions of definite chemical substances. — Of these the following 
five are simple solutions of an alkaloidal salt : 
Liquor Atropince Sulphatis 
Liquor Morphi/noB Acetatis 
Liquor Morphince HydrochloricU 
LiqvAyr MorphincB Tartratia 
Liquor Strychnince Eydrochloridi 

Liquor Acidi Chromid. — Contains one part by weight of chromic 
anhydride in three parts of water. 

Liquor AmmonicB Fortis, — May be prepared by heating ammonium 
chloride with calcium hydroxide, and dissolving the purified gas, 
NHg, in distilled water. The solution contains 32*5 per cent, of 
ammonia, NH,. The specific gravity is given as 0-89, but on com- 
paring this with the ammonia tables it will be seen that such a 
gravity corresponds to 31*5 per cent, of NH3. 

Ammonia gas is exceedingly soluble in water, one volume of the 
latter at normal temperature and pressure dissolving over 1100 volumes 
of NH3. 

Liquor Ammonice is made by diluting one volume of the above 
with two volumes of distilled water. 

Liquor AmmonicB Acetatis, — Although the oflSicial directions appear 
so simple, it is by no means easy to prepare a neutral solution, as 
litmus-paper is unreliable as an indicator, while if the solution is 
heated to expel carbon dioxide, the ammonium acetate suffers dissocia- 
tion and an acid reaction is obtained. The best way is to powder the 
ammonium carbonate and determine its neutralising power on one 

N . 

gramme with H.^S04, using methyl orange as indicator. The acetic 

N 
acid is next titrated with - NaOH (indicator, phenolphthalein). In 

titrating the ammonium carbonate it is well to add a decided excess 

N 
of normal acid at once, and to titrate back with NaOH. 

Reference to the volumetric tables at the end of this volimfie shows 
that 

1 c.c. ^ H2SO4 = 0052003 Ammon. Carb. B.P. 

1 c.c. ^NaOH = 0-05958 Hydrogen Acetate = 0-1805 Acid. Acetic. 
B.P. (containing 33 per cent. Hydrogen AcetAte) 

/. 0-052003 gramme Ammon. Carb. B.P. = 0-1805 gramme Acid. 

Acetic. B.P. 
.'. 1 part by weight = 3*47 parts by weight Acid. Acetic. B.P. 
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If the ingredients are strictly B.P. it suffices to mix the acid (347 
parts by weight) with distilled water to produce about nineteen 
ounces, and add one part by weight of powdered ammonium car- 
bonate in small portions at a time, thus avoiding too violent an 
effervescence. As soon as solution is effected the mixture is made up 
to one pint and bottled to prevent loss of carbon dioxide, as the more 
highly the preparation is carbonated, the better it keeps. 

It has been found convenient to make a solution eight times 
the strength of the B.P. and to dilute it with aerated distilled water 
(from a syphon) as required. Both Liquor Ammonise Acetatis and 
Liquor Ammonise Citratis attack glass very readily, therefore they 
should be stored in vessels free from lead glaze. 

Liquor AmmonioB Citratis, — This is prepared in a similar manner 
to the foregoing, the neutralising power of the ammonium carbonate 
and citric acid being previously determined by titration. 

1 CO. ^ H2SO4 = 0-052003 gramme Ammon. Carb. B.P. 

1 c.c. ^ NaOH=:0-06950 gramme CrystaUised Citric Acid 

.-. 0052003 gramme Ammon. Carb. = 00695 Citric Acid • 
/. 1 part by weight „ „ = 1*33 part „ „ 

Note. — In preparing lai-ge quantities of the two foregoing solutions it is 
customary, after ascertaining the neutralising power by titration, to mix the 
ingredients in the correct proportions, afterwards diluting to the required specific 
gravity with water. 

Liquor Arsenicalis (Fowler's solution). — A solution containing 
one part of arsenious anhydride (As O3) in 100 fluid parts. Potassium 
carbonate is added to ensure solution of the arsenious anhydride, 
but it is doubtful if any potassium arsenite is formed. 

Twenty-five c.c. previously neutralised with hydrochloric acid 
and boiled with 1 gramme sodium bicarbonate for five minutes, cooled, 
and diluted with water to which a few drops of starch mucilage has 

N .' . 
been added, should discharge the colour of 508 c.c. iodine solution. 

Were the potassium carbonate not neutralised in the first instance 
it would react with the iodine, whereas the bicarbonate, which is used 
to neutralise the hydriodic and arsenic acids formed, is without 
action. 

Old samples of Liquor Arsenicalis generally contain arsenic acid, 
especially if the solution has been kept in partly filled bottles. The 
flocculent precipitate occasionally seen is not as a rule caused by a 
fungus, as has been stated, but results from the action of the alkaline 
carbonate on the glass. The preparation would keep better and be 
much safer if neutralised with hydrochloric acid. There would be 
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then less danger in prescribing it with preparations of the poisonous 
alkaloids. See Incompatibles (page 309). 

Liquor Arsenici Hydrochhricus. — This solution also contains one 
part of arsenious anhydride in 100 fluid parts. Arsenious chloride, 
which may be obtained by distilling arsenious anhydride with sodium 
chloride and strong sulphuric acid, is decomposed by water into its 
constituents, so that it is probable the official preparation only re- 
presents a solution of arsenious anhydride in hydrochloric acid, 
although it appears in some way to increase the solubility of the 
anhydride. 

Liquor Arsenii et Hydrargyri lodidi (Donovan's solution). — The 
solution contains the iodides dissolved in about molecular proportions. 
Care should be taken to see that the arsenic iodide is in good con- 
dition, as if any free iodine is present, dark-coloured solutions result. 
When freshly made, the solution has a pale-yellow colour, which on 
exposure to direct sunlight gradually disappears, hydriodic and 
arsenious acids being formed. The preparation was originally intro- 
duced by Dr. Donovan, of Dublin, who recommended it to be made 
by rubbing arsenious oxide, mercury, and iodine with a small quantity 
of alcohol, which was supposed to aid combination, the resulting dry 
mass being afterwards extracted with water and boiled. 

Liquor Bismuthi et Ammonii Citratis, — Bismuth oxynitrate is 
dissolved in nitric acid, bismuth nitrate being formed : 

BiONOa + 2HNO3 =: Bi(N03)3 + HjO 

This is diluted with water until faintly opalescent, indicating that 
a small amount of oxynitrate has been re-formed. The potassium 
citrate and carbonate are then added, dissolved in the least possible 
quantity of water ^ producing a voluminous precipitate of bismuthous 
citrate. The carbonate simply neutralises the acidity, the reaction 
that occurs being 

Bi(N03)3 + K3C6H507 = BiCgH.O; + 3KNO3 

More water is then added, and the mixture boiled for some minutes 
until the precipitate becomes granular, in which condition it is, as 
rapidly as possible, washed free from nitrate, drained, and dissolved 
in the ammonia. The resulting solution probably contains a soluble 
complex salt of ammonium-bismuth-citrate. Compare the action qj 
ammonium citrate in the preparation of Ferri et Ammonii Citras. 

BiCgHsO^ -h3NH40H = Bi(OH)3 + (NH4)3CeH50v 

If the preparation has been insufficiently boiled, the washing is 
very tedious and the salt becomes much less "soluble in ammonia. 
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A slight opalescence is frequently observed in the finished product, 
but it generally disappears on keeping. The solution should be 
distinctly ammoniacal, and some makers add a slight excess of am- 
monium citrate to ensure the bismuth hydroxide being completely 
held up. 

Ten c.c. of the solution diluted with about 40 c.c. of water gives 
with hydrogen sulphide a precipitate of bismuth sulphide, which, 
after washing and drying, should weigh at least 0*55 gramme, equiva- 
lent to about 0*5 granmie BijOg per 100 c.c. 

Liquof Colds. — This is prepared by saturating water with washed 

slaked lime — calcium hydroxide. As lime-water rapidly loses strength 

when exposed to the air, owing to deposition of the lime as carbonate, 

it should be recently prepared. The most convenient method is to 

keep the water with excess of freshly slaked lime in a well-corked 

stone jar, shaking thoroughly each time and filtering off only sufficient 

for two or three days' consumption. 

N 
Twenty-four c.c. should require for neutralisation 10 c.c. -- H^SO^, 

corresponding to about 0*1 per cent, (accurately 0*115 per cent.) of 
calcium oxide (indicator, litmus). 

Liquor Colds Saccharaltis, — ^When cane-sugar solution is added 

to certain oxides, soluble salts known as saccharosates are formed. 

Thus, saccharated solution of lime contains calcium saccharosate, 

C,2H2oOn(CaOH)2. These salts are not very stable, being readily 

decomposed by excess of water or carbonic anhydride. If the solution 

is prepared from lime free from iron, obtained by burning marble, 

it can be preserved without appreciable change of colour for a long 

time, but if prepared from commercial lime it soon darkens. 

N 
Ten grammes should require for neutralisation 6*3 c.c. HjSO^, 

corresponding to 1*75 per cent, of calcium oxide (indicator, litmus). 

Ci2H2oOn(CaOH)2 + 2H2SO4 = C12H22O,, H- 2CaS04 -h 2H2O 

4)11108 4)194*68 
27-79 48*67 

That is, 1000 c.c. ^ H2SO4 = 27*79 grammes CaO 

.-. Ic.c. „ = 0*02779 gramme CaO 
.'. 6*3 c.c. „ = 0*175 gramme CaO 

Liquor Caoutch/ac, — A solution of rubber in a mixture of benzol 
and carbon disulphide. 

Liquor Epispasticus (blistering liquid). — A solution of the active 
principle of cantharides (cantharidin) in acetic ether. Prepared by 
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percolation. When pressing the marc, etc., care must be taken not 
to get any of the liquid on the skin, or a blister will result. 

Liquor Ethyl NitrUis. — This may be prepared by the following 
process : Dissolve 635 grammes of sodium nitrite in 1 litre of ice-cold 
distilled water, and put the solution into a glass or earthenware retort 
connected with an efficient condenser ; then add 550 c.c. of 90-per- 
cent, alcohol, and connect with a receiver kept cold in a mixture of 
pounded ice and salt. By means of a funnel passing through the 
tubulure and dipping beneath the surface of the Uquid, gradually 
introduce a cold mixture of 520 grammes of sulphuric acid and 1 Utre 
of water. Distillation commences when about half the acid has been 
added, and continues for some time. At first it may be necessary to 
cool the retort by immersing in a mixture of ice and salt, but as dis- 
tillation proceeds the temperature may be allowed to rise so as to 
obtain the whole of the ethyl nitrite. Wash the distillate in a sepa- 
rator, first with 100 c.c. of ice-cold water to remove alcohol, and then 
with 100 c.c. of a 10-per-cent. solution of sodium carbonate to re- 
move acidity. Finally shake the ethyl nitrite with 30 grammes of 
anhydrous potassium carbonate to remove the last traces of water. 
The purified ethyl nitrite may then be filtered into a definite weight 
of a mixture of five parts of glycerin and ninety-five parts of absolute 
alcohol, finally diluting if necessary with more of the same mixture, 
so that the solution will contain exactly 3 per cent, by weight. 

The reaction that takes place is expressed by the following 
equation : 

2C,H50H -h 2NaN02 + H2SO4 = 2C,H5N02 + Na2S04 -h 2HjO 

This solution does not contain any aldehyde, and, owing to the almost 
complete absence of water, is not readily hydrolysed ; consequently 
it keeps very much better than the analogous spirit of nitrous ether. 
When tested in a nitrometer as described under Spiritus iEtheris 
Nitrosi, one volume should yield at least 76 volumes of nitric-oxide 
gas when freshly made, and even old samples should yield at least 
6-4 volumes. 

Liquor Ferri Acetatis. — Ferric hydrate is first prepared by pouring 
solution of ferric sulphate into excess of dilute solution of anmionia. 
If the order of mixing is reversed, some oxysulphate is produced, 
owing to the ferric hydrate first precipitated combining with un- 
decomposed ferric salt. The ferric hydrate is collected on a calico 
filter, washed with water until free from sulphate, pressed, dissolved 
in glacial acetic acid, and diluted. Unless this solution is very care- 
fully prepared it deposits an oxysalt on keeping. To avoid this, the 
various operations should be conducted at as low a temperature and 
with as little exposure as possible. 
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Liquor Ferri Perchhridi Fortis. — -Iron is added to hydrochloric 
acid until at the last a little iron remains undissolved. The filtered 
solution is then mixed with excess of hydrochloric acid, and poured 
in a thin stream into nitric acid, heat being applied to promote 
reaction ; the solution is then evaporated until a precipitate begins to 
form. A little hydrochloric acid is added, and the whole diluted to 
the required volume with water. 

In the first part of the operation ferrous chloride is prepared : 

2Fe + 4HC1 = 2Fea2 + 2R^ 

On mixing this solution of ferrous chloride with more hydrochloric 
acid and pouring into nitric acid, the reactions that take place may be 
explained as follows : 

1. 2HNO3 = H2O + 2N0 + 30 

2. + 2HC1 = HaO 4- 2C1 

3. 2C1 + 2FeCl2 = SFeClj 

Or in one equation : 

3FeCl2 -h 3HC1 + HNO3 = 3FeCl3 4- 2H2O + 2N0 

Liquor Ferri Perchhridi is made by simply diluting one volume 
of the above with three volumes of distilled water. 

Liquor Ferri Pernitratis. — The action of nitric acid upon metals 
is of a complicated nature, the products of decomposition depending 
upon the strength of the acid, the temperature, and the presence of 
impurities. Generally speaking, nitric acid acts upon iron, forming 
ferric nitrate, nitric oxide, and water, thus : 

Fe2 -h 8HNO3 = 2Fe(N03)3 + 4H,0 + 2N0 

If the action becomes too violent, water is added to prevent vola- 
tilisation of the acid. As the solution becomes cooler, and ferric salt 
accumulates, nitric oxide and even nitrogen itself are given off, while 
in certain cases ammonium nitrate is formed. 

Liquor Ferri Persulphaiis, — In the preparation of this Uquor, 
crystallised ferrous sulphate is oxidised by means of nitric acid in 
the presence of an excess of free sulphuric acid. ^The reaction is 
analogous to that described under Liq. Ferri Perchloridi Fortis. Thus : 

6FeS0,, 7H2O + 3H,S04 + 2HNO3 = 3Fe2(SO,)3 + 2N0 + 46H2O 
r932-7 29202 

According to the above equation, 1932-7 grammes of crystallised 
ferrous sulphate requires 29202 grammes of hydrogen sulphate, 
equivalent to 295*9 grammes of 98-per-cent. acid, or 1605 c.c. (specific 
gravity being reckoned as 1 -843). Therefore 400 grammes (the quantity 
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in the Pharmacopoeia) would only require 33'2 c.c. of 98-per-cent. 
acid. 

When ferrous-sulphate solution is poured into nitric acid a dark- 
coloured mixture at first results, due to the formation of an unstable 
compound of ferrous sulphate and nitric oxide, 2FeSO4.NO. This 
compound is readily decomposed by heat, nitric oxide being evolved. 

Liquor Hamamdidis. — A jsolution of the volatile constituents of 
fresh witch hazel leaves in dilute alcohol. Msftle by distillation in 
North America and imported into this country. The specific gravity 
varies from 0*980 to 0*985, and the alcohol from 16 to 18 per cent, by 
volume. 

Liqtwr Hydrargyri Nitratis Addus, — ^When mercury is dissolved 
in nitric acid in the cold, mercurous nitrate, Hg2(N03)2, is formed, 
thus : 

3Hgj + 8HNO3 = 3Hg2(N03)2 + 4H2O + 2N0 

On heating this solution, which contains excess of nitric acid, 
mercuric nitrate is formed. 

3Hgs(N03), + 8HNO3 = 6Hg(N03)a + 4H2O + 2N0 

Liquor Hydrargyri Perchloridi, — A solution of mercuric chloride 
one part in distilled water 875 fluid parts, equivalent to half a grain 
per fluid ounce. 

Liquor Hydrogenii Peroxidi, — Hydrated barium peroxide is made 
into a thin cream with water, and gradually added to cold, very dilute 
phosphoric acid, until the latter is almost neutralised. The slight 
excess of acid is nearly (but not quite) got rid of by adding barium 
hydroxide solution. One c.c. when tested in a nitrometer charged with 
brine, with a mixture of 1 c.c. of sulphuric acid, 2 c.c. of 5-per-cent. 
potassium permanganate solution, and 7 c.c. of distilled water, should 
yield at N.T.P. not less than 18 and not more than 22 c.c. of oxygen. 
The reaction is as follows : 

2KMn04 + 5H2O2 + 3HaS04 = 2MnS04 -h KjS04 + SH^O -f 50, 

It will be seen that two molecules of potassium permanganate yield 
five atoms of oxygen, the remaining five coming from the hydrogen 
peroxide ; thus of the 18 to 22 c.c. yielded in the test, only half belongs 
to the latter compound. The solution is commonly spoken of as 
' 10- volume peroxide.' 

Liquor lodi Fortia. — A solution of iodine and potassium iodide 
in alcohol. It corresponds to Linimentum lodi B.P. 1885. Specific 
gravity varies from 1010 to 1*025 ; alcohol from 76 to 77 per cent. 
It contains 11*5 grammes of iodine per 100 c.c. 
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Liquor Magne^ii Carbonatis. — Magnesium exhibits a great ten- 
dency to form basic compounds when a soluble salt is precipitated 
by an alkaline carbonate. Thus : 

4MgS04 + iNaaCOa + H^O = 3MgC03.Mg(OH)2 + 4Na2S04 + CO, 

If, however, the basic carbonate is suspended in water, and the 
liquid saturated with carbon dioxide under pressure, it dissolves, 
forming the bicarbonate, MgH2(C03)2, just as calcium carbonate is 
dissolved in spring waters, communicating what is known as tern- 
forary hardness. Crystals of normal carbonate, MgCOg, may however, 
be obtained by allowing a solution of the bicarbonate to evaporate at 
a low temperature. In order to preserve the solution in a fit state for 
dispensing, it should be kept in ordinary aerated-water syphons. 
Twenty c.c, evaporated to drjmess and calcined, should yield from 
0*16 to 0'19 gramme of hydrated magnesium carbonate. 

lAquor PancrecUis. — A preparation containing the digestive prin- 
ciples of the fresh pancreas of the pig. In the slaughterhouse two 
distinct organs are spoken of as sweetbread — the thymus^ or throat- 
bread, which forms an article of food, and the pancreas, or body sweet- 
bread, which lies just below the diaphragm. The latter is the organ 
used in preparing Liquor Panoreatis. 

The sweetbreads are freed from fat and membrane, washed, 
minced finely, triturated with very coarse sand, and macerated in 
20-per-cent. alcohol for seven days, shaking frequently. The mixture 
is then squeezed, mixed with fine silica, and allowed to stand until 
bright, when the clear liquor is drawn off. 

In addition to a ferment which emulsifies fats, the pancreas con- 
tains at least two others — one, amylolopsin, capable of converting starch 
into sugar ; the other, commonly referred to as trypsin, which digests 
proteids. Unlike pepsin, which acts in an acid solution, the digestive 
principles of the pancreas are only active when the solution is 
alkaline. 

Liquor Pancreatis appears to lose its digestive properties some- 
what quickly, but this deterioration may be retarded by adding from 
5 to 10 per cent, of glycerin. From the nature of the ferments 
present it is evident that the solution may be standardised by its 
power of converting starch or of converting proteids into tryptones 
(analogous to peptones). The latter is the process employed in the 
Pharmacopoeia. 

If 2 c.c. of the solution, with 0*2 gramme of sodium bicarbonate 
and 20 c.c. of water, is added to 80 c.c. of fresh milk, and the mixture 
kept at 45° C. for an hour, coagulation should no longer take place 
on the addition of nitric acid, indicating complete digestion of the 
proteids. 
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lAquoT Picis Carbonis. — Commercial coal-tar is heated in a shallow 
vessel for an hour at a temperature of about 50° C. to drive off 
ammonia, water, etc. In the pharmacopceial process a tincture of 
quillaia is first prepared, and the coal-tar digested in this for two dajB 
at a temperature of 50° C, stirring occasionally. 

One hundred c.c. yields about 2*5 granmies of extractive ; sp. gr. 
0*855 to 0*865. When poured into water, the saponin present in the 
tincture prevents the phenol, cresols, naphthalin, etc., from sepa- 
rating, a milky emulsion being formed which persists for some time. 

Liquor Plumbi Svbacetatis Fortis (Groulard's extract). — This is 
prepared by boiling together approximate molecular weights of lead 
acetate and lead oxide ; the resulting solution contains an oxyacetate 
having the composition Pb(C^B[30^)2,Pb(OH)2, with probably a little 
triplumbic acetate, 2Pb(C,H302)2,Pb(OH)2, a more basic and less 
soluble acetate being Removed by filtration. The composition of this 
latter is probably Pb(C2H.,02)2,5Pb(OH)2. 

To facilitate combination, the lead oxide should be sifted into 
the water containing the lead acetate, and the mixture kept constantly 
stirred while boiling. If the clear solution is diluted with recently 
boiled distilled water no turbidity occurs, but on exposing to the 
atmosphere for a short time, carbonic anhydride is absorbed and a 
basic carbonate precipitated : 

Pb(C2H30s)2,Pb(OH)2 + COa + HjO = PbC03,Pb(OH)2 + 2HC2H3O2 

Instead of boiling the ingredients together as directed, an equally 
good result is obtained by allowing them to remain in contact at the 
ordinary temperature for two or three days. The specific gravity of 
the clear solution should be 1*275. 

Liquor PotasscB, — This solution may be prepared by dissolving 
potassium hydroxide in water, or by adding excess of slaked lime, 
which has been deprived of soluble impurities by washing, to a weak 
boiling solution of potassium carbonate : 

Ca(0H)2 + K2CO3 = 2K0H -h CaCOg 

Sp. gr. 1*058. Nine c.c. should require for neutralisation 10 c.c. of 

N 
- HjSO^, corresponding to 5*85 per cent, of KOH. 

Liquor Sodce Chlorinated, — Prepared by double decomposition. 
Bleaching powder may be expressed by the formula 2Ca(0Cl)Cl.Ca(0H)^ ; 
on treatment with water and adding solution of sodium carbonate the 
following reactions take place. Ca(OCl)Cl is the active part 0/ the 

molecule : 

1. 2Ca(0Cl)Cl = CaCl. -h Ca(0Cl)2 

2. Ca(OCl), + NaaCOj = CaCOg + 2NaOCl 
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Sp. gr. 1-054:. 35 grammes, mixed with 100 c.c. water containing 
1 gramme of potassium iodide and acidulated with 6 c.c. of hydro- 
chloric acid, yields a reddish solution which requires for the discharge 

N 
of its colour at least 25 c.c. of - Na2S203,5H20, corresponding to 

about 2i per cent, of available chlorine (indicator, starch mucilage). 

Liqwyr Sodii Arsenatis, — An aqueous solution containing the 
equivalent of 1 gramme of the anhydrous salt, Na2HAs04, in 100 c.c. 

Liquor Sodii Ethylatis, — Sodium decomposes ethylic alcohol, 
forming sodium ethylate or ethoxide, and liberating hydrogen : 

2C2H5OH + Naa = 2C2H50Na + H2 

This salt is soluble, and fairly stable, in absolute alcohol, but in 
presence of water it splits up into alcohol and sodium hydroxide. 

The sodium must be clean and bright, or a dark-coloured solution 
will be the result. Each piece, as it is removed from the hydrocarbon 
under which it has been stored, should be placed on a slab, the 
tarnished surfaces cut off, and the remainder dried, weighed rapidly, 
and added to the alcohol. If the reaction becomes too violent, it 
must be modified by placing the flask in cold water. The solution 
darkens on keeping. 

Liquor Thyroidei. — Prepared from fresh thyroid glands of the 
sheep. The gland consists of two dark lobes, which he one on each 
side of the trachea and lower part of the larynx, connected by a 
band. 

Immediately after the animal is killed the glands are removed, 
cut across, and any that appear unhealthy are rejected. The sound 
glands, having been counted, are sliced and bruised, and to each gland 
(consisting of two lobes) are added glycerin 2 c.c. and half-per-cent. 
solution of phenol in distilled water 2 c.c. The mixture is then 
transferred to a flask plugged with cotton wool, and allowed to stand 
for twenty-four hours in a cool place, when it is strained through calico 
and pressed, the expressed liquor being finally made up to 6 c.c. with 
half-per-cent. phenol solution. 

The solution should be a pinkish turbid liquid which under ordinary 
conditions will keep good for about seven to fourteen days, depending 
on the temperature and method of storing. This result, however, can 
only be brought about by scrupulous cleanliness, the hands being 
cleaned by well washing with plenty of soap and hot water, and all 
utensils being steriUsed before commencing. 

Liquor Trinitrini, — This is a solution of glyceryl trinitrate 
(nitroglycerin or glonoin) in alcohol. When glycerin is allowed to 
fall drop by drop into a perfectly cold mixture of concentrated 

12 
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nitric and sulphuric acids and the solution poured into cold water, 
nitroglycerin is precipitated as a heavy oil ; this, when well washed 
and dried, is dissolved in 90-per-cent. alcohol. On accourU of the 
highly explosive nature of nitroglycerin, its preparation should only 
be attempted by experts. 

Liquor Zind Chloridi, — If pure metaUic zinc were obtainable on 
a commercial scale, solution of zinc chloride could be prepared by 
dissolving the metal in hydrochloric acid. As, however, zinc is 
frequently contaminated with both lead and iron, purification is 
necessary. First, the metal is dissolved in hydrochloric acid and 
the solution cooled ; if either of the above-mentioned impurities is 
present, chlorine in excess is bubbled through ; this oxidises the 
iron to the ferric state, and, on the addition of zinc carbonate, ferric 
and lead carbonates are precipitated and filtered out. 
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CHAPTER XX 

SYRUPS 

The specific gravity of cane sugar is about 1-58. A saturated 
solution at 155° C. contains 67 per cent, of sugar and has a specific 
gravity of 1*346. Sugar is but slightly soluble in alcohol, and any 
considerable addition of spirit to a syrup causes precipitation of sugar. 

SdubUity of Cane Sugar in Alcohol (after Schufeldt) 



ontage of Alcohol 


Percentage of Sugar 


Grammes of Sugar 


by volume 


in solution 


soluble in 100 c.c. 


6 


64-25 


179-7 


12 


62-20 


164-5 


18 


60-40 


152-5 


24 


58-55 


141-2 


30 


56-20 


128-3 


36 


54-05 


117-8 


42 


51-25 


105-3 



It may here be mentioned that if by the aid of heat more sugar is 
taken into solution than suflEices to saturate, crystallisation of the 
excess will take place, and crystals will keep on forming until the 
sjnrup becomes weaker than it would have been if the correct amount 
had been dissolved in the fiist instance. 

Syrwpus, — Simple syrup is prepared by dissolving two and a half 
pounds of sugar in one pint of water. Eight ounces of sugar and 
four ounces of water weigh twelve ounces and measure nine fluid 
ounces ; a pound by weight measures twelve fluid ounces. 



Percentage of Cane Sugar in Aqueous Syrup of 


known Specific (iravity, 






P.O. Of 


at 15° C. 


|P.c.of Speciflo P.C. of 
Sugar, GrsTity Sagar 


Specific 


Specific P.c. ofi Specific i 


p.c. of Specific P.c. of Specific 


Gravity 


Sugar 


Gravity Sugar Gravity 


Sugar Gravity Sugar Gravity 


10 1"0401 1 26 


1-1107 


35 


1-1541 i' 44 1-2003 


63 12495 62 1-3017 


15 1^13 27 


M154 


86 


11591 45 1-2056 


54 1-2651 63 13077 


1 19 1 1-0788 28 


1-1201 


37 


1-1641 46 1 1-2110 


55 1 1-2608 61 1-31.3H 


20 1-0832 29 


M248 


38 


1-1692 47 ' 1-2163 


56 , 1-2665 65 1-3198 


1 21 i-0877 30 


1-1296 


;{9 


1-1743 48 1-2218 


57 1 1-2723 66 1-3260 


' 22 1 10928 1 31 


1-1344 


40 


1-1794 1 49 I 1-2272 


58 1 1-2781 ' 67 1-3322 


, 38 1 1*0968 ! 32 


1-1393 


41 


1-1846 1 60 1 1-2327 69 1-2840 68 1-3384 


24 , 1-1014 33 


1-1442 


42 


1-1898 51 ; 1-2383 i 60 1*2898 69 1-3446 


25 1 11060 34 


11491 


43 


1-1960 62 1-2439 


61 1-2958 70 1-3509 



Cane sugar only should be used in the manufacture of pharma- 
ceutical preparations. Good sugar appears in pure white crystals 
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which dissolve in water to a colourless syrup. Inferior sugar has a 
yellowish tinge, which the makers seek to neutralise by the addition of 
ultramarine. On solution in water the latter deposits, but the chief 
objection to its presence is the readinessj with which it liberates 
hydrogen sulphide on addition of an acid. 

On the small scale simple syrup is preferably made in glass vessels 
in the cold. At normal temperatures quantities up to a gallon or so are 
easily prepared in twenty-four hours from granular sugar. If heated, 
great care should be taken to remove any alkali with which vessels 
may have been cleaned, as the least trace of either potash or soda 
imparts a brown tint to syrup on boiling. A brown tint may also 
be imparted by overheating, as at a temperature of 180° to 200° C. 
sugar loses water and is converted into caramel. Sp. gr. 1-330. 

Syrujnis Aromaticus, — Prepared by simple admixture. Kieselguhr 
should be used to assist filtration, as powdered talc makes the process 
abnormally slow. Sp. gr. 115 to 115G. 

Syrupus Aurantii. ) -n j u j • x 

J' ^ . . . T,^ . — Prepared by admixture. 

Syrupus Aurantii Florts, ) 

Syrupus Ccdcii Lactophosphatis, — Calcium lactate is first formed by 
dissolving calcium carbonate in lactic acid, the phosphoric acid 
being afterwards added to the solution. A precipitate forms at first", 
but re-dissolves on stirring. The orange-flower water having been 
added, the sugar is dissolved without the aid of heat. Sp. gr. 1*32. 

Syrupus CascarcB AromcUicus. — Prepared by admixture. Sp. gr. 
Ill to 112. 

Syrupus Chloral. — Prepared by admixture. Each fluid drachm 
contains ten grains of chloral hydrate. Sp. gr. 1*32. 

Syrupus Codeince. — ^Prepared by admixture. Each fluid drachm 
contains a quarter grain of codeine phosphate. Sp. gr. 1-321. 

Syrupus Ferri lodidi. — By the pharmacopceial process a strong 
syrup is first prepared, and solution of ferrous iodide, obtained by 
digesting iodine with iron wire and water, filtered into it. 

Syrup by the above process is excellent when first made, but does 
not keep very well, especially in partially filled bottles, a deposit of 
ferric oxylodide being formed. The following practically answers 
the oflEicial requirements, and will, moreover, keep for a long time 
without change. 

Iron Wire 1 ounce 

Iodine 1452 grains 

Glucose 2 ounces 

Distilled Water 4 fluid ounces 

Simple Syrup to make .... 2 pints 
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Place the iodine and iron wire in a flask with the water, and when 
combination appears to be complete, warm until the brown colour 
disappears ; add the glucose ; mix, and filter while still hot through a 
white filter-paper into a portion of the syrup, finally washing the filter 
with a little hot syrup. (The strong solution of ferrous iodide sinks 
to the bottom of the syrup and is well protected from the atmosphere.) 
When all has run through, remove the funnel, allow to cool, and make 
up to volume with simple syrup. It is important not to wash theJiUer 
ivith water, Sp. gr. 1*387. 

When the iodine, iron, and water are fiirst mixed the reaction 
proceeds but slowly, owing to the comparative insolubility of iodine 
in water. Afterwards the reaction may become very energetic — 
violet vapours being evolved — when the flask will require cooUng. 
This is due to the iodine dissolving in the ferrous iodide as fast as it is 
formed, larger quantities being brought into contact with the iron. 

Test, — ^Dissolve 1 gramme of dried sodium carbonate in 10 c.c. of 

distilled water in a flask, of which the capacity to a mark on the neck 

is 100 c.c. ; weigh into the flask 13*87 grammes ( = 10 c.c.) of the syrup, 

and agitate the mixture occasionally until the precipitation of the iron 

as ferrous carbonate is complete, then add more water to make the 

whole measure 100 c.c. ; mix and filter. Twenty-five c.c. of the filtrate 

(=2*5 c.c. syrup), exactly neutraUsed with dilute nitric acid, should 

N 
require not less than 16 and not more than 16*5 c.c, of - AgNOg for 

complete precipitation of the iodine, corresponding to 10 grammes of 
ferrous iodide in 100 c.c. Indicator, neutral potassium chromate. 

Fel, 4- Na.COa = FeCOa + 2NaI 
2(NaI + AgNOj = Agl + NaNOg)' 
Therefore Fela = 2AgN03 

2)307^ 2)337^8 
10)153*7 10)i68;69 
15*37 16-869 

N 
That is, 1000 c.c. AgNOg = 15*37 grammes ferrous iodide 

1 c.c. „ = 0*01537 „ 

N 
Therefore 1 gramme ferrous iodide = 65 c.c. AgNOa (1000 -H 15*37 

= 65-06). 

But 100 c.c. of the syrup is only required to contain 10 grammes 

of ferrous iodide, so that 2*5 c.c, the quantity of syrup really operated 

on, should contain 0*25 gramme. As 1 gramme of ferrous iodide 

N 
requires 65 c.c. AgNOg for complete precipitation, 0*25 gramme 

will require 16*3 c.c. (65 x 0*25 = 16*25 c.c). 
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Syrujms Ferri Phosphatis. — Prepared by dissolving iron wire in 
phosphoric acid by aid of gentle heat. 

3Fe + 2H3PO4 = Fe3(P04)a + 3H2 

When solution is effected the liquid is cooled, filtered, and mixed 
with sjn-up. Sp. gr. 1-27. 

One fluid drachm contains one grain of anhydrous ferrous phosphate. 
This preparation does not keep at all well, and it is customary to 
make a concentrated liquor from which the syraj) can be prepared. 

Iron Wire 30 grains 

Phosphoric Acid, sp. gr. 1.50 . . . i fluid ounce 
Distilled Water to produce . . 1 „ „ 

Dissolve by gentle heat and make up to bulk with distilled water. 
Allow to clarify by subsidence and decant. 

One fluid part mixed with seven fluid parts of simple syrup 
practically corresponds to Syxupus Ferri Phosphatis B.P. 

Syrujyus Ferri Phosphatis cum Quinina et Strychnina (Easton's 
syrup). — Solution of ferrous phosphate is prepared in a similar 
manner to the foregoing, quinine sulphate and strychnine being 
afterwards dissolved in the acid solution, which is filtered into the 
syrup. Sp. gr. 1-280. 

One fluid drachm contains one grain of anhydrous ferrous phos- 
phate, I grain of quinine sulphate, and ^V grain of strychnine. 

Syrupus Glucosi. — A mixture of liquid glucose of commerce and 
syrup. Chiefly used as a pill-excipient. Sp. gr. 1*365 to 1*371. 

Synipus Hemidesmi. — An infusion of hemidesmus root is prepared 
and filtered, in which sugar is dissolved so as to produce a syrup of 
specific gravity about 1*32. 

Syrupus Limonis. — Lemons are peeled, the ' dummies ' pressed in 
a wooden or well-tinned press, and the juice mixed with Spanish clay 
and set on one side to clarify by subsidence. Meanwhile the peel is 
macerated in 90-per-cent. alcohol, pressed, and filtered, the resulting 
tincture being adjusted to such a strength that two fluid parts represent 
one part by weight of fresh peel. Sugar is then dissolved in the clear 
juice by heat, and, when the resulting syrup has cooled, the strong 
tincture of lemon is added. 

Sp. gr. r30. The syrup darkens on keeping. 

Syrupus Pruni Virginiance. — The official directions to percolate 
the powdered bark with water are not easy to carry out, especially 
during warm weather, as the percolate frequently decomposes before 
the end of the operation. A much more convenient and expeditious 
plan is to extract the drug with water by pressure-maceration, as 
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described under Sjrr. Sennae. The expressed liquor having been 
filtered, the sugar is dissolved in it without the aid of heat and the 
glycerin added. 

The syrup has a specific gravity of about 1*31. During maceration 
a small quantity of piussic acid and an oil resembling oil of bitter 
almonds are produced, as the result of the decomposition of a 
glucoside, and it is to these that the syrup owes its sedative action. 

Syrupus Rhei, — The pharmacopoeial process is exceedingly clumsy, 
as during the evaporation of the alcohol most of the aromatic principles 
are lost. Pressure-nuiceration again gives an excellent preparation. 
The powdered coriander and rhubarb are exhausted with 5-per-cent. 
alcohol by successive pressings until the required bulk is obtained. 
In this liquor, after filtration, the sugar is dissolved without heat. 
Sp. gr. about 1-30. 

Syrujyas Rhcsados. — Prepared by macerating fresh red poppy 
petals in hot water until the colour is extracted. After expressing 
and filtering the liquids, sugar is added and a small quantity of alcohol. 
Sp. gr. about 1*29. The quantity of alcohol requires to be increased, 
being insufficient to prevent fermentation in summer. 

Syrupus Rosce. — This is prepared in a similar manner to the 
foregoing. Great care must be taken to avoid contact with iron. 
Sp. gr. 1-32. 

Syrwpus SciUcb. — Prepared by dissolving sugar in vinegar of 
squill. Sp. gr. 1-33. 

Syrupus Sennce, — Pressure-nutceration is resorted to for the pre- 
paration of this syrup, and an excellent result is obtained. Heat is 
applied to remove albuminous matter, which if left in is liable to 
set up fermentation. Sugar having been dissolved in the filtered 
liquid, the oil of coriander is added, having been previously dissolved 
in a Uttle alcohol. 

Sp. gr. 1*27 to 1-30. Contrast this process with that prescribed 
for Syrupus Rhei, in which the oil of coriander is mostly dissipated 
by heat. 

Syrupus Tolvianua, — A solution of the aromatic principles of the 
tolu is made by boiling with distilled water, the loss by evaporation 
being made up. On cooling, a crjrstalline deposit of cinnamic acid 
makes its appearance, and is removed by filtration, sugar being dis- 
solved in the clear Uquor until the syrup has a specific gravity of 
about 1-33. 

Syrupus Zingiberis. — A strong tincture of ginger is made by 
percolation, two fluid parts representing one part of ginger. Of this 
tincture one fluid part is mixed with nineteen fluid parts of syrup. 
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CHAPTER XXI 

COLLODIONS 

Collodion is a solution of pyroxylin (di-nitrocellulose) in a mixture 
of alcohol and ether. It is principally employejj in surgical practice. 
When allowed to dry on the skin it evaporates rapidly, leaving a 
protective film almost unaffected by water. 

Flexible Collodion is similar to the foregoing, but, as its name 
implies, it leaves a more elastic film on drying. 

Blistering Collodion is a form of liquid blister made by dissolving 
pyroxylin in blistering liquid. 

Pyroxylin is always preserved in a damp state, moistened with 
either alcohol or water. In the latter case it requires to be dried at the 
air temperature before use. Some samples of pyroxyhn are only 
partly soluble — due to improper nitration. 
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CHAPTER XXII 

FIXED OILS, FATS, AND WAXES 

Fixed oils and fats are obtained from both the animal and vegetable 
kingdoms. They are lighter than water, unctuous to the touch, and 
leave a permanent greasy stain when rubbed on paper. Oils and fats 
consist chiefly of mixtures of ethereal salts of the trihydric-alcohol 
glycerol and fatty acids of the acetic and acryUc series,^ with varying 
proportions oifree fatty acids and traces of colouring and flavouring 
principles. These fatty acids are monobasic, therefore the neutral 
glyceryl esters contain three acid radicals, combined with the 
alkyl base C3H,, : an example is seen in glyceryl stearate (stearin), 
€311,^(0,^1135000)3. Fats containing a relatively large proportion 
of olein are liquid, as olive oil, or soft and pasty, as lard ; but if 
palmitin, stearin, or other higher homologues predominate, they are 
comparatively solid at ordinary temperatures, as mutton suet. 

The waxes are chiefly composed of fatty acids combined with 
monohydric alcohols homologous with methyl alcohol. Spermaceti, 
for instance, consists almost entirely of cetyl palmitate, the palmitic 
ester of cetyl alcohol, CjgHjgOH, and beeswax of myricyl palmitate, 
the palmitic ester of myricyl alcohol, CjoHgiOH. 

The composition of oils and fats varies slightly according to the 
processes employed in their manufacture and purification. When 
they eontain an undue proportion of free fatty acid they are said 
to be rancid — a condition partly due to oxidation and partly to the 
fermentative action of bacteria. 

Vegetable oils and fats are obtained from the seeds and fruits of 
plants by subjecting them to pressure, as in the case of olive, rape-seed, 
linseed, and cottonseed. Another method consists in extracting the 
bruised material with either carbon disulphide or petroleum ether, 
both of which, on distilling, leave the fat behind. Animal tissues 
rich in fat are broken up and melted alone, and the membranous 
portion removed by straining, as in the preparation of suet and lard. 

Solubility, — ^All are soluble in chloroform, carbon disulphide, 
ether, benzene^ carbon tetrachloride, and petroleum spirit. They 

' Oleic acid, GpHaCOOH, contains two atoms of hydrogen less than stearic acid, 
and is an unsaturated acid belonging to the acrylic series. Its lead salt is soluble in 
ether, a property rarely met with in other lead salts. 
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are only sUghtly soluble in alcohol, except castor oil, which is freely 
soluble. 

Some of the oils — ^linseed oil in particular — ^when exposed to the 
air in thin films, absorb oxygen and become hard. These are called 
' drying oils,' and are used for painting. Others, as olive oil, do not 
dry, but at most become slightly viscous. These are called * non- 
drying oils,' and are used for lubricating machinery, etc. 

All oils and fats should be kept in the dark in well-sealed vessels, 
and at as low a temperature as is consistent with their melting-point. 
The loosely capped oil bottles so commonly seen on the shelves of 
pharmacies are about as unsuitable for the preservation of fixed oDs 
as could well be devised, as they afford every facility for oxidation. 

The variation in the composition of oils and fats of undoubted 
purity renders sophistication comparatively easy and the detection 
of adulterants correspondingly difficult ; in fact, the analysis of oils 
and fats requires great skill both in manipulation and interpre- 
tation of results. A fair idea of their value may be obtained by the 
application of the following tests. 



1. Spedjic gravity. — In the case 


of oils this is taken at 15*5° C. : 


Almond oil . 0-915-0-920 


CrotonoU . 0-94(M)-960 


Castor oil . 0-960-0-965 


Linseed oil . 0-930-0-940 


Cod-Uver oU . . 0'92(M)-930 


Olive oil. . 0-914-0-919 


Cottonseed oil . . 0-922-0-930 





In the case of fats and waxes, the specific gravity is generaUy 
taken at the boiling-point of water. Fill a tared specific gravity 
bottle similar to fig. 21 with the melted substance, and place in a dish 
in which water is boiling freely. As the fat expands, it exudes by the 
perforated stopper. After about half an hour's boiling take out, 
wipe perfectly dry, cool, and weigh. 

Beef suet 0-857-0'859 

Cacao butter 0-857-0-858 

Lard 0-860-0-861 

2. Saponification equivalent (Koettstorfer's method). — Counter- 
balance a flask of about 100 c.c. capacity, and introduce 2*5 grammes 
of the oil or fat ; then run in 25 c.c. of seminormal caustic potash in 
absolute alcohol, cork securely, and stand in a warm place until 
completely saponified. When the reaction is complete, add 1 or 
2 c.c. of alcoholic solution of phenolphthalein and titrate the 
excess of alkali with seminormal hydrochloric acid. At the same 
time a blank experiment on another 25 c.c. of seminormal alcoholic 
potash is carried out. The difference between the two titrations, 

N 
multiplied by 00278 (the coefficient for 1 c.c. of KOH), gives 
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the amount of potash in combination with the fatty acids, which, 
multiplied by forty, gives the percentage. 



Almond oil 


Per cent, of KOH 
neutralised 
. 19-50 


Olive oil . 


Per cent, of KOH 

neutralised 
. 18-90-19-20 


Castor oil 


. 17-71-1802 


Beef suet 


. 19-80-19-98 


Cod-liver oil 


. 18-51-18-52 


Cacao butter . 


. 19-32-19-80 


Cottonseed oil . 


. 1909-19-35 


Lard 


. 19'20-19-60 


Linseed oil 


. 1900-19-28 







Instead of stating the results as above, the number of grammes 
of oil which would be saponified by one Utre of normal potash is 
given ; in this case the term * saponification equivalent ' is employed. 
The most convenient way of obtaining this figure is to divide the 
weight of oil taken, in milligrammes, by the number of c.c. of^normal 
solution of potash required for saponification. 

3. lodine-absorption equivalent. — It has been stated that oils and 
fats are chiefly composed of esters of fatty acids of the acetic, acrylic, 
and propiolic series. Although the relative proportion of these acids is 
constant within certain limits in any variety of oil or fat, the members 
of these groups exhibit very different behaviour towards the halogens. 
Under certain conditions the members of the acetic series, being 
already saturated, are unaffected, while those of the acrylic (oleic) 
and propiolic series, being unsaturated, readily combine with constant 
amounts, the amount being the measure of unsaturated fatty acid 
esters in the oil. 

Hubl's solution is made by dissolving 30 grammes of mercuric 
chloride in 500 c.c. of absolute alcohol, and adding to a solution of 
25 grammes of iodine in another 500 c.c. of alcohol. The solution 
should be prepared at least twelve hours before use. 

Determination. — ^About 0-25 gramme of oil, or about 0-5 gramme of 

a melted fat, is weighed into a stoppered glass flask capable of holding 

250 c.c. To this are added, 10 c.c. of chloroform and 25 c.c. Hubl's 

solution. If the Uquid is turbid, chloroform must be added until 

perfectly clear. The flask is then stoppered, shaken up, and put 

away in the dark. At the same time a blank experiment, using the 

same volume of Hubl's solution and chloroform, is placed beside it. 

After twelve hours 20 c.c. of a 10-per-cent. solution of potassium 

iodide and 100 c.c. of distilled water are added to each bottle. Each 

is then titrated with decinormal sodium-thiosulphate solution, the 

bottle being thoroughly agitated after each addition, until the colour 

of the uncombined iodine has nearly disappeared. A few drops of 

fresh, cold starch mucilage are next added, and titration continued 

N 
until the blue colour just disappears. The number of c.c. of - * hypo ' 

used for the bottle containing the oil is deducted from that required 





Percentage of 




iodine absorbed 


Olive oil . 


79-0- 88-0 


Beef suet 


34-0- 45-0 


Lard 


52-0- 62-5 


Linseed oil 


. 1730^1870 
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in the blank experiment, and the difference multiplied by 01 259 
(the coefl&cient for decinonnal iodine). This gives the amount of 
iodine absorbed by the oil, and from this the percentage is calculated. 
The following oils and fats thus treated indicate as below : 

Percentage of 
iodine absorbed 
Ahnond oil 98-0- 99*0 

Castor oil 84-0- 84*5 

Cod-liver oil . . 141-0-145-4 
Cottonseed oil . . 106-0-110-0 

4. Specific heating power (Maumene's test). — This method depends 
upon the rise of temperature which takes place on mixing oils with 
strong sulphuric acid. Allen and Archbutt found the best strength 
of acid to be 97 per cent. Fifty c.c. of oil is placed in a narrow 
cylinder or beaker well wrapped round with flannel or lint ; 10 c.c. of 
sulphuric acid is next added, and the mixture constantly stirred with 
a thermometer. When the temperature ceases to rise, a note is 
made. The oil and acid should both be at a temperature of 
15-5° C. before mixing. The experiment is then repeated under 
exactly the same conditions, using water instead of oil. The rise in 
temperature observed with the oil, divided by that shown with the 
water, furnishes the specific heating power. (Note. — The delivery of 
the acid should take exactly sixty seconds.) Linseed oil should be 
diluted with an equal volume of liquid paraffin. 

The following results have been obtained : 



Water 


. 1-00 


Cottonseed oil 


. 1-63-1-70 


Castor oil 


. 0-89-0-92 


Linseed oil 


. 3-20-3-49 


Cod-liver oil 


. 2-4e-2-72 


Olive oil 


. 0-89-0-94 



Oleum AmygdalcB, Almond oil. (Non-drying.) Expressed from 
the bitter or sweet almond. Characters. — ^Pale yellow, nearly in- 
odorous, with a bland nutty taste. Sp. gr. 0-915-0-920. Soluble in 
ether and chloroform in all proportions. It does not congeal until 
cooled to nearly —20° C. Almond oil is sometimes adulterated with 
peach-kernel oil — the so-called 01. Amygd. Persic, of the druggists' 
price-lists. When genuine oil is shaken with nitric acid and water, 
equal parts, a whitish mixture is produced, which after standing 
separates into a solid white mAss and a colourless liquid. Peach- 
kernel oil gives a brownish-red coloration. Sesame oil may be 
detected by Baudouin's test. Dissolve 01 gramme of sucrose in 
10 c.c. of strong hydrochloric acid, and add 20 c.c. of the oil. Shake 
thoroughly and set aside. If sesame oil is present the acid liquid 
acquires a crimson colour. Almond oil consists principally of olein 
with a very small quantity of palmitin. 
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Oleum Lini. Linseed oil. (Drjdng.) Expressed from linseed 
(flaxseed) at the ordinary temperatures. The yield is about 35 per 
cent. The oil should be perfectly clear, and of a yellowish and not 
reddish colour. Soluble in all proportions of turpentine, chloroform, 
ether, and carbon disulphide. The specific gravity is given as from 
0-930 to 0-940 ; the author has found linseed oil pressed and filtered 
at a temperature of 15-5° C. to average 0-934. Hot-pressed oil is of 
lower gravity, ranging from 0-927 to 0-930. Congealing-point about 
— 20° C. Linseed oil gradually thickens on exposure to the air, 
and if spread in a thin layer dries to a transparent varnish containing 
linoxin, hence its use in oU painting. The dried oil is not again soluble 
in turpentine. Commercial linseed oil is obtained by hot-pressing, 
after subjecting the ground material to the action of steam. A greater 
yield of oil is thus obtained, but it is dark in colour, and requires 
purification to remove mucilaginous matter, etc. * Boiled oil ' is 
obtained by heating linseed oil with lead acetate and lead oxide. 
Such oil dries very rapidly. The same result is brought about by 
blowing warm air through oil in which bags of manganese dioxide or 
manganese borate are suspended. In this case the manganese salt 
is not affected, but only appears to act as an oxygen carrier. Linseed 
oil is a mixture of about 80 per cent, of olein with small quantities 
of palmitin and m3^istin. On oxidation, linseed oil is nearly all 
converted into linoxin (CgjH^^On). 

Oleum MorrhucB, Cod-liver oil. (Semi-drjdng.) — Obtained from 
the fresh liver of the cod, Gadus morrhua. Although some few 
pharmacists still prepare it for themselves in this country, the largest 
quantity is imported.^ The chief fisheries are the Norwegian and 
Newfoundland. The fresh healthy livers are washed free from blood 
with cold water, and the adhering gall-bladder is removed. Next they 
are placed in large steam-pans, broken up with wooden paddles, and 
heated to about 80° C, when the oil rises to the surface and is skimmed 
off. The first skimmings constitute the finest quality, and are pre- 
served separately ; afterwards the heat is raised and a second quality 
skimmed off. The total yield is about 48 per cent. The skimmed 
oil is strained through flannel, placed in large tubs, and perfectly 
dry salt sifted on to the surface. This as it falls carries with it most 
of the adhering water. Next the oil is submitted to a temperature 
of about —6° C, when the congealed mass is placed in bags and 
strongly pressed ; the resulting oil is filtered, and packed in tin-lined 

' To those who like to make an experimental batch of cod-liver oil, the following 
fibres, taken from the author's note-book, may prove interesting : ^ 

Fresh livers tAkcn oat of ood by a local flshmonger, 6^ lb.; weight of oil obtained, IJ lb. 
After freezing in vessel surrounded by ice and salt mixture and rapid pressing, there 
could only be obtained about } lb. of non-congealing oil, but, of course, a better 
yield results when working with manufacturing quantities and processes. 
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barrels for the market. The matter remaining in the press con- 
sists principally of stearin, and is sold for making cheap soaps. Cod- 
liver oil readily oxidises on exposure to air, but the amoimt of free 
fatty acid should not exceed 1 per cent. 

Specific gravity varies between 0-920 and 0*930. Saponification . 
value, 184 to 1900. Free add (as oleic), 0-46 to 0-79 per cent. Non- 
saponifiabk matter, 412 to 6-21 per cent. Iodine absorbed, 141*03 to 
145-41. Average refractometer reading at 25° C, (Zeiss), 77-2. 

Cod-liver oil is freely soluble in ether and chloroform; only very 
slightly soluble in absolute alcohol. 

A drop of sulphuric acid added to a few drops of cod-liver oil 
on a white slab, and well stirred, develops a violet colour, due to 
cholesterin. Nitric acid carefully added to some of the oil in a test- 
tube gives a white precipitate of albumen where the liquids meet. 
The Pharmacopoeia requires that no stearin should separate after 
exposure to a temperature of 0° C. for two hours. 

Meyer's test is useful because none of the fish oils used as adulterants 
give quite the same reaction, while many liver oils will give the 
cholesterin reaction with sulphuric acid. Method of a/pplication: 
Mix as required two parts of nitric acid with one part of sulphuric 
acid, and drop on to some of the oil on a white slab ; pure Norwegian 
oil gives an orange-pink before stirring, changing to a vivid salmon- 
pink after stirring. Newfoundland oil gives a similar but less vivid 
reaction. 

Cod-liver oil consists principally of olein, with varying propor- 
tions of stearin, palmitin, and myristin. Iodine has also been foimd 
to be present in very small quantity, probably less than two parts 
per million. 

Oleum OlivcB. Olive oil. (Non-drjdng.) — Expressed from the 
pericarp of the ripe fruit of Olea europcea. The ripe fruit is reduced 
to a pulp in suitable mills (care being taken not to break the seeds), 
placed in bags, and submitted to a gradually increasing pressure. 
The first running constitutes the ' virgin ' oil. Afterwards the press- 
cake is removed, treated with water, and again pressed, when oil of 
inferior quality is collected. A still more inferior oil is obtained by 
treating the press-cake with hot water and again pressing, or by , 
pressing olives which have been allowed to ferment. The finest oil 
has a pale-yellow or greenish-yellow tint and a pleasant taste. Sp. gr. 
0-914 to 0-919. Below 10° C. it is liable to deposit solid fats, and at 
the freezing-point of water it becomes dry and granular. If at this 
point it is submitted to strong pressure in suitable bags, it yields 
upwards of 70 per cent, of olein ; the residue consists principally of 
palmitin. Oil prepared from over-ripe olives occasionally refuses to 
congeal even at 0° C. 



FIXED OILS 191 

AduUercttion, — Sesame oil is detected by the high figure for iodine 
absorption and by Baudouin's test. Cottonseed oil also by the iodine 
absorption, which is very constant, and by the following (Becchi's) test : 
If 10 c.c. of olive oil is shaken with 2 c.c. of the following reagent, 
and then heated on a water-bath for ten minutes, a blackening, due 
to reduction of the silver nitrate, occurs if cottonseed oil is present : 

BecMs Reagent, — 

Silver nitrate 1 -00 gramme 

Absolute alcohol lOO'OO c.c. 

Ether 20-00 c.c. 

Nitric acid 1 drop 

BevarCs Test, although hot official, is more delicate than the above : 
3 c.c. of the sample is heated to about 105° C. for half an hour with 
1 c.c. of amylic alcohol and 1 c.c. of a 1-per-cent. solution of sulphur 
in carbon disulphide. With as little as 2 per cent, of cottonseed oil 
a pink coloration is produced. 

It must he remembered that "purified cottonseed oU, eapeciaUy after 
prolonged heating, is most difficult of detection. 

Oleum Ridni. Castor oil. (Semi-drjdng.) — Expressed from the 
seeds of Ridnus communis. Practically all the medicinal oil used in 
this country is imported, Marseilles being the seat of the pressing 
industry, although considerable quantities come from Italy. An 
enormous quantity of commercial oil comes from India, castor 
oil being practically the most important lubricant in all hot countries. 
The process consists in crushing the seeds and pressing, using a moderate 
application of heat. The oil is then freed from albuminous matter 
by heating with water, filtered, and partially bleached by exposure 
to sunlight. Cold-drawn castor oil is viscous, and has a yellowish 
tinge. It is soluble in all proportions of absolute alcohol, and in about 
five volumes of 90-per-cent. alcohol. The specific gravity ranges from 
0-960 to 0-965. If 3 c.c. of the oil be shaken with an equal volume of 
carbon disulphide and 1 c.c. of sulphuric acid, the mixture should not 
become blackish-brown (absence of cottonseed oil). Equal volumes of 
castor oil and petroleum ether B.P. yield a turbid mixture if kept 
at 15® C, but if other fixed oils are present or the temperature is 
increased a clear solution is formed. 

Composition, — The oil is composed of several fats, the acids of 
which have been the subject of repeated investigations. The prin- 
cipal are a solid fat closely related to palmitic acid, and a liquid one 
named ricinoleic acid. The press-cake has been stated to be purgative, 
and even poisonous, but as the Indian cattle eat it greedily without 
ill effect, and as a food consisting chiefly of proteids is prepared from 
the oil-free seeds, these statements evidently require investigation. 
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Possibly one or more poisonous enzymes are present which are rendered 
innocuous by the heat employed during treatment. 

Oleum Theobromatis, Oil of theobroma. — ^Expressed while hot 
from the seeds of Theobroma Cacao. Cacao butter is obtained as a 
by-product in the manufacture of chocolate. The kernels of the 
seeds are crushed and pressed between hot plates, the melted fat 
collected, filtered through flannel, and run into moulds. The yield 
is about 45 per cent. Cacao butter occurs as a creamy-white solid, 
with a pleasant odour and bland agreeable taste. It softens at about 
26^ C, and melts between 31 1° and 33-9° C. Sp. gr. 0-990 to 
0-998. If 1 gramme be dissolved in 3 c.c. of ether in a test-tube, and 
the tube be cooled to 0° C, the liquid should neither become turbid 
nor deposit a granular mass in less than three minutes (absence of 
paraffin, stearin, etc.) ; if the mixture, after congealing, be again heated 
to 15^ C, it should gradually afford a clear solution (absence of other 
fixed fats). Cocoanut oil, which is sometimes used as an adulterant, 
increases the saponification equivalent, and reduces the amount of 
iodine absorbed. The oil consists chiefly of stearin with some olein 
and traces of glycerides of other acids, among which are lauric and 
arachidic acids. Cacao butter is used for suppositories, as, while 
having a melting-point below that of the human body, it is sufficiently 
firm to be handled. 

Adeps. Lard. — The perfectly fresh fat of the abdomen of the 
hog, StM scrofa, known as ' flare,' is freed as far as possible from the 
adhering membrane, after which it is cut into small pieces and kneaded 
in running water until free from blood, etc. ; during this process much 
of the animal odour is got rid of. After being allowed to drain, the 
fat is melted in a steam-pan and stirred occasionally to facilitate 
evaporation of the adhering water, when it is strained. The yield is 
about 90 per cent, of the ' flare ' taken. Lard prepared as above is 
pure white and possesses but little odour. At summer temperatures 
it remains firm and is easily handled. Much of the lard, however, im- 
ported into this country is made from all the fatty portions of the 
hog, and varies in consistence, some varieties being almost fluid at 
summer temperatures, while others are too hard. In the latter 
cases there is little doubt that some of the olein has been removed 
by expression, or that stearin has been added. Benzoated lard 
is prepared by digesting powdered benzoin with melted lard, when 
some benzoic acid and traces of essential oil pass into solution. Lard 
is a mixture of olein with about 40 per cent, of solid stearin and palmitin. 
At a temperature of 0° C. the last two may be obtained by expressing 
strongly in bags ; the olein thus separated is known as lard oil. 
Knowing this, the importance of stirring melted lard imtil perfectly 
cold becomes apparent ; but in spite of this precaution, if lard is kept 
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for any length of time in a cold place, the solid fat assumes a crystal- 
line character, the whole presenting a crumbly granular appearance. 
The melting-point of lard varies, but it should be about 38° C. Cotton- 
seed oil, which is the only likely adulterant, may be tested for by 
Bevan's or Becchi's test as described under Olive Oil. 

Adefpa Lance, Wool-fat. Anhydrous lanoUn. — ^Fat obtained from 
sheep's wool has been known and recommended in skin affections 
from very early times. The processes employed in its purification are 
based on Schulze's method. The fat obtained by treating the natural 
greasy wool with soap Uquor is decomposed with a mineral acid. 
This crude wool-fat contains about 70 per cent, of cholesterin and 
isocholesterin and about 30 per cent, of fatty acids. The first puri- 
fying operation consists in saponifying the fatty acids with caustic 
soda. An emulsion of the cholesterin compounds in the soap is 
thus obtained, which on dilution gives the so-called wool ^milk.' 
When this wool milk ia submitted to centrifugal action it separates 
into * cream ' and ' skim-milk.' The ' cream,' on precipitation by a 
lime salt, yields crude lanolin. This is heated, water separating, and 
the wool-fat is further purified from waxy matter. 

The ehemical composition of wool-fat is very complex. In a crude 
state its constituents are the monatomic alcohols cholesterin and 
isocholesterin. These exist partly free and partly as stearate and 
pahnitate. The odour of crude wool-fat is due to volatile acids, 
chiefly capric and caproic, which are always found in sweaty secretions. 
There have also been found ceryl cerotate and its homologues, and 
probably cholesteryl cerotate as well as small proportions of the 
glycerides of the lower fatty series. It is important to note that the 
Phannacopceia requires purified wool-fat to be almost free from 
uncombined fatty acids. Wool-fat cannot properly be called a fat, 
as it is not a glyceride. It does not form soaps when boiled with 
aqueous solutions of the alkaUes, but it has the peculiar property of 
forming emulsions with alkaline solutions.* 

The pharmacopoeial test for cholesterin with sulphuric acid is 
indefinite, and the author prefers to rely upon a reaction devised 
in his laboratory some years ago. This consists in dissolving OOl 
gramme of wool-fat in 5 c.c. of chloroform and 0'5 c.c. of acetic 
anhydride. If the mixture is carefully poured upon a few c.c. of 
sulphuric acid contained in a test-tube so as to avoid admixture, a 
purplish ring slowly appears at the point of contact, while the upper 
layer turns a bright green, the colours persisting for some time. 

When water is incorporated with pure wool-fat to the extent of 
30 per cent. , it constitutes Adeps Lanse Hydrosus. This is not, however* 
the full extent to which water is taken up, as, if added in small 

' Wool-£at may be hydrolysed with boiling alcoholic potash. 

13 
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quantitieB at a time, there is no difficulty in incorporating at least an 
equal weight. 

Wool-fat is too sticky to be used as an ointment base alone, but 
when mixed with an equal weight of lard or soft paraffin it is frequently 
of great service, particularly when large amounts of liquids are 
required to be incorporated. 

Cera Flava. Yellow beeswax. — ^A secretion of the hive bee, Apis 
meUijica. It is generally looked upon as a conversion product of sugar, 
and not derived directly from the flowers on which the bee feeds. 
The wax is formed in very thin scales between the rings of the thorax, 
and is used in the construction of the comb. This comb, filled with 
honey, is taken from the hives at certain intervals, broken up, and 
placed in muslin bags when the honey drains away. The wax is 
purified by melting in water, dried, and run into moulds. White wax 
is ordinary beeswax that has been melted in dilute alum-water, spun 
out into ribbons, and bleached by the sun or by chemical means ; when 
it has acquired the requisite degree of whiteness it is re-melted, washed 
with hot water, and moulded into cakes. By this bleaching process 
wax loses its fragrance and acquires a rancid odour ; otherwise it is 
unaltered in composition. Beeswax consists of cerotic acid, a homo- 
logue of acetic acid, and about 80 per cent, of myricin, the palmitic 
ester of myricyl alcohol, a homologue of ethyl alcohol. 

Beeswax is readily and completely soluble in hot oil of turpentine. 
Specific gravity ranges between 0-960 and 0-970, and melting-point from 
62-5'' to 64° C, the solidifying-point being two or three degrees lower. 
Beeswax is very frequently adulterated, the most coiomon adulterant 
being hard paraffin. Flour or any other added powders remain in- 
soluble on boiling with turpentine. Stearic add is soluble in boiling 
alcohol, beeswax only slightly. Stearin, stearic acid, Japan wax, 
etc., are saponified when warmed with aqueous solution of potash. 
Beeswax requires to be boiled with alcoholic potash before hydrolysis 
is effected. Paraffin may be detected by heating with strong sulphuric 
acid in large excess. This carbonises beeswax, but does not afiect 
paraffin. After cooling, the black mass is washed with water to 
remove acid, dried, and extracted with ether, which on evaporation 
leaves the para^ffin in a weighable condition. Five grammes of bees- 
wax melted in 20 c.c. of boiling alcohol should require for neutralisa- 
tion not less than 1-6 c.c. alcoholic KOH, using phenolphthalein as 

indicator ; and upon the addition of 20 c.c. more volumetric solution 

and boiling for one hour under a reflux condenser, not less than 6-2 

and not more than 6-8 c.c. should be found uncombined when titrated 

N 
back with y H2SO4 (absence of paraffin and foreign fats). 
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Oetoceum. Spermaceti. — The solid portion of the oil found in a 
cavity of the head of the sperm whale, Physeter macrocephalus. 
While the whale is aUve the oil is in a fluid condition, but soon 
after the animal is killed the oil becomes pasty. In this condition 
it is placed in bags to drain, and finally submitted to pressure 
in the cold, when most of the liquid (sperm oil) comes away. The 
residue, consisting of impure spermaceti, is then boiled with very 
dilute alkali, and afterwards well washed. Commercial spermaceti 
occurs as a white scaly-crystalline brittle mass. When used in oint- 
ments it is generally combined with beeswax to modify this tendency 
to crystallise. Spermaceti consists principally of cetyl palmitate 
(cetin), with small quantities of the salts of lauric, stearic, and myristic 
acids. When cetyl palmitate is saponified with an alkali it 3delds 
ethal (cetyl alcohol), and not glycerin (glyceryl hydrate). 

Spermaceti melts between 46^ and 50° C. It is freely soluble in 

hot ether, chloroform, and the fixed and volatile oils. It should 

N 
be almost neutral, not more than five drops of -KOH being required 

to neutralise 1 gramme when dissolved in 20 c.c. of warm90-per-cent. 
alcohol. This test ensures the absence of stearic or pabnitic acids. 

Sevum PrcBparatum. Prepared suet. — ^Mutton suet consists of the 
purified fat from the abdomen of the sheep, Ovis aries. It is pre- 
pared in a precisely similar manner to lard, the great object being 
to free the fat as completely as possible from blood and adhering 
membrane. . Suet is generally credited with poor keeping properties, 
but if carefully prepared, and preserved in clean jars out of contact 
with the atmosphere, the author finds that it keeps almost as well as 
lard. The chief pharmaceutical use is for mercurial ointment 
and for cantharides plaster, but it occasionally finds employment 
in pomatums for the hair, besides being used in extracting the perfumes 
of flowers. The melting-point of mutton suet is about 46° C. when 
freshly prepared, but old samples may not melt much below 49° C. 
In the 1885 Pharmacopoeia the melting-point was erroneously given as 
39-5° C, which is that of beef suet. 

Hydrocarbons 

Paraffinum. ParafiGui. — ^The Pharmacopoeia enumerates three 
varieties of para£Sn — ^viz., hard, soft, and liquid. Hard paraffin 
is prepared from the higher boiling fractions of the tar obtained by 
the destructive distillation of Scotch shale or cannel coal. The tar 
is purified by treatment with sulphuric acid and afterwards with soda 
solution, when, after washing, it is redistilled. The successive frac» 
tions, naphtha, bmning and lubricating oils, are collected first ; the last 
fraction contains the para£Bn wax, which deposits on cooling. This 
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is separated by pressing in the cold, purified, and redistilled, the final 
colour being removed by filtration, while hot, through bone black. 
ParafiSn wax should be colourless and odourless, and have a crystalline 
structure ; sp. gr. 0-820 to 0-940 ; melting-point from 54-4'' to 57-2° C. 
A hot alcoholic mixture should not redden litmus (absence of acid). 

Soft paraffin consists of a mixture of solid and Uquid hydrocarbons 
obtained in the distillation of petroleum, the former of which are 
entirely without crystalline structure. It is purified in a manner 
analogous to that described under Hard Paraffin. Like paraffin 
wax, it consists almost entirely of saturated hydrocarbons, the small 
quantity of oxygen-containing compounds being almost negligible. 
Mixtures of paraffin wax with semi-liquid hydrocarbons are some- 
times represented as soft paraffin, but they always present an unusual 
appearance with widely diverging melting-points. Soft paraffin should 
melt between 35-5*^ and 38-9° C. The specific gravity at the melting- 
point varies from 0-840 to 0-870. 

Liquid paraffin is obtained from petroleum after the more volatile 
portions (benzolene, etc.) have been removed by distillation. The 
oil is first freed from water by blowing warm air through, and then 
treated with sulphuric acid. After the evolution of sulphur dioxide 
(due to the decomposition of impurities in the oil) has ceased, the 
acid is allowed to settle, drawn ofi, and the oU washed with solution 
of soda, and finally with warm water. Liquid paraffin should be 
colourless and free from fluorescence. Boiling-point not less than 
360° C. The specific gravity is required to be not less than 0-885, 
but this is commercially unobtainable. Moreover, liquid paraffin is 
largely used as a solvent for medicaments to be applied in the form 
of a spray to the nose and throat, and experience has shown that a 
specific gravity of 0-865 is more useful. 

The samples of soft and liquid paraffiui met with in commerce 
are frequently contaminated with sulphur, and are therefore unsuited 
for internal use, especially when combined with hypophosphites. 

Test — ^Take of the suspected sample 4 c.c, absolute alcohol 2 c.c. ; 
shake in a test-tube, and add 1 c.c. of pure hydrochloric acid and a 
fragment of pure zinc. A cap of white filter-paper wetted with solu- 
tion of lead oxyacetate is fastened over the mouth of the tube, spurting 
being prevented by a plug of cotton wool. The presence of sulphur 
compounds is indicated by the paper turning brown or black. The 
hydrogen evolved in contact with jmre paraffimis has a pleasant ethereal 
odour, which the presence of even a trace of sulphur modifies in a 
marked degree. 

The origin of petroleum is unknown, but the formation is supposed 
to take place in the lower layers of the earth's crust containing fossil 
remains of sea animals, etc. Another theory suggests petroleum to 
be formed as the result of the action of steam under great pressure 
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on the metallic carbides which are supposed to exist in the earth's 
interior. Grade petroleum is specifically lighter than water, and varies 
greatly in consistence and colour, generally appearing as a thick yellow 
or brown liquid, shading green when viewed by reflected light 
(fluorescence V'. 

The parafi^, as the derivation pofum ajffinia im(>lies, are 
characterised by their stability. At ordinary temperatures they are 
not acted upon by nitric acid, sulphuric acid, caustic alkalies, or such 
powerful oxidising agents as chromic acid or potassium permanganate, 
and even at high temperatures only a very slow action takes place. 
It is owing to this inertness that the paraffins have come into such 
universal use in pharmacy, as although it is known that the softer 
paraffins absorb oxygen in a slight degree, yet the amount is too 
small to have any appreciable effect on the keeping properties of 
ointments prepared with them. 

' By fluorescence is signified the property, which many substances possess, of 
converting the ultra-violet rays of the spectrum into visible rays of light. 
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CHAPTER XXIII 

OINTMENTS 

The ointments of the Pharmacopoeia may be divided into two 
classes : (A) those containing medicaments intended for absorption, 
such as aconitine ; (B) those used as dressings for wounds or sores, of 
which boric acid ointment may be taken as a type. 

Class A requires a basis having a melting-point about ZV to 39° C, 
capable of ready absorption when rubbed into the skin, and which, 
while free from any tendency to set up irritation, possesses well-marked 
keeping properties. Pure fresh lard fulfils all these requirements. 
Benzoated lard, although keeping well, is occasionally irritating to 
tender skins, and is especially unsuitable for eye ointments. Class B 
also requires a non-irritant basis, softening but not melting at the 
temperature of the human body, so as to avoid the inconvenience 
caused by the ointment soaking into the bandages. The basis must, 
however, not be so hard that it cannot be spread readily on lint, etc. 
A mixture of. solid and semi-solid hydrocarbons, such as Unguentum 
Paraffini, fulfils all these conditions, Unguentum Cetacei scarcely 
any, and it is difficult to understand why the latter should have been 
retained in the Pharmacopoeia. 

Clc^s A 

Unguentum Aconitinae contains 2 per cent, of alkaloid 
Atropinae „ 2 
Cocainae „ 4 

„ Veratrinae, „ 2 „ „ 

AlkdUndal ointments. — An oleate of the alkaloid is first prepared, 
and this mixed with the lard. If benzoated lard is used the ointments 
turn brown on keeping. 

Unguentum AqwB Roscb. — ^This is intended to represent cold-cream, 
but the formula is not a good one. 

Unguentum BeUadonnce, — Prepared by mixing a concentrated 
liquid extract with benzoated lard. The product contains 0*6 per 
cent, of alkaloid. 

Unguentum Cantharidis. — The bruised cantharides are digested 
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with the benzoated lard at a temperature of about 50^ C. for twelve 
hours, strained, and pressed, the ointment being stirred until cold. 
Only a portion of the canthandin is removed by this treatment. 

Unguentum Cajmoi. — ^Prepared by digesting capsicum fruits in 
olive oil ; this dissolves out the oleo-resin. This ointment must not 
be stirred while cooling, as it is intended to present a crystalline 
appearance. 

Unguentum Cetaoei. — A benzoated mixture of spermaceti, white 
wax, and almond oil. Peach-kernel oil, besides being unofficial, 
produces a dark-coloured ointment. 

UnguerUum Chrysarobini. — ^Prepared by triturating chrysarobin 
with hot benzoated lard and continuing the stirring imtil cold. 
Most of the chrysarobin comes out again on cooling. 

Unguentum Conii. — Conium juice is evaporated on a water-bath 
to one-eighth its volume and incorporated with hydrous wool-fat. 
On keeping this ointment becomes mouldy. This may be prevented 
by benzoating the wool-fat or adding two or three drops of oil of 
clove to each ounce. 

Unguentum GoUcb cum Opio. — To obtain this ointment perfectly 
smooth, the opium should be moistened with a little water before 
mixing with the fat. It contains 7*5 per cent, of opium. 

Unguentum Hamamelidis, — ^A mixture of liquid extract of 
hamamelis and hydrous wool-fat. 

Unguentum Hydrargyri, — ^The manufacture of this ointment is a 
very tedious process. In order to obtain it of good colour, as well 
as to facilitate the extinction of the mercury, the latter should be 
first triturated with a little mercury oleate prepared according to the 
1885 Pharmacopoeia. Another plan is to use old and rancid mercury 
ointment for this purpose. 

Unguentum Hydrargyri (7ompowiww.-r-The camphor should not 
be added until the melted mixture of beeswax and olive oil is cooling ; 
the mercury ointment should be incorporated when the mixture is 
just warm enough to enable admixture to be carried out by stirring. 
If added too soon there is danger of the mercury separating. 

Vnguentm^Hydrargynlo^ | -Aie simple admixtures. 

UngfientumHydrargynSubcfUondt. i 

Unguentum Hydrargyri Oleatis. — ^Prepared by mixing mercury 
oleate with benzoated lard. Mercury oleate is directed to be prepared 
by decomposing an emulsion of oleic acid and solution of hard soap, 
with solution of mercuric chloride. An insoluble precipitate of 
mercuric oleate, with some palmitate and stearate, is formed, which is 
washed and dried on a water-bath. 

Unguentum lodi, — The iodine is first dissolved in a mixture of 
glycerin and potassium iodide. This ensures even distribution. 
Avoid use ofsted knives. 
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Ufiffuentum Picis. — A simple admixture of tar and beeswax. 

Vngttenium Potassii lodidi, — ^A solution of potassium iodide and 
potassium carbonate in water is made first, which is then added by 
degrees to the benzoated lard. The potassium carbonate is intro- 
duced to neutralise the acidity of the lard, which might otherwise 
liberate iodine from the iodide.^ 

Unguentum ResincB. — A simple admixture. 

UnguentumStaphisagricB, — This ointment is only used as an insecti- 
cide. A simpler process than the official one would be to dissolve 
the correct proportion of stavesacre oil in the stiffened lard. 

Unguentum Sulphuris. — This ointment loses its colour on keeping, 
and, judging from the prescriptions of skin physicians, is too strong. 

Unguentum Sulphuris lodidi. — To ensure even admixture the 
iodide is first dissolved in glycerin. Avoid use of sted knives. 

Unguentum Zinci. — A simple admixture. 

Unguevdum Zind Oleatis. — The zinc oleate is prepared by decom- 
posing solution of hard soap (sodium oleate principally) with solution 
of zinc sulphate. The precipitated zinc oleate is collected, drained, 
washed with hot water, dried, and mixed with an equal weight of 
melted soft parafQn. To obtain the oleate with as little odour as 
possible, fresh olive oil soap must be used. The evil-smelling Sapo 
Cast. Exot. which is commonly sold as ' hard soap B.P. ' yields a most 
unsatisfactory article. 

Class B 

Unguentum Creosoti. \ -n ji. • i j • j. 

yr^ T, 1 . — rrepared by smiple admixture. 

Unguentum Euca^ypt^ . They are but Uttle used. 

Unguentum Glycerim Suoacetatis. ) 

Unguentum Hydrargyri Nitratis Dilutum. — Consists of nitrate of 
mercury ointment diluted with soft yellow paraffin. It does not keep 
well if made from old ointment, and should be prepared freshly. 

Unguentum Hydrargyri Oxidi Flavi.' 

Unguentum Hydrargyri Oxidi Rubri. 

Unguentum lodoformi.^ I . . , , . . 

TT . r>7 t ■ >! ^ ^ • y — ^Are smiple admixtures. 

Unguentum Plurrm Acetatis. ' ^ 

Unguentum Plumbi Carbonatis. 

Unguentum Plumbi lodidi. 

Unguentum Acidi Carbolid. — The glycerin is added to prevent the 
phenol crystallising out, as sometimes happens if simply dissolved 
in the melted hydrocarbons. 

' The Pot. Carb. should be increased. 

' Iodoform ointment made with a paraffin basis tarns red on the surface when 
exposed to light. This is due to liberation of iodine. The ointment exposed to air 
in the dark is said not to be affected. When prepared with lard there may be no 
apparent change, as the liberated iodine in time combines with the fat. 
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Unguentum Acidi Salicylici, — Avoid use of steel knives during pre- 
paration, or the ointment may acquire a pinkish tint from formation 
of ferric salicylate. 

Unguentum Hydrargyri Nitratis, — ^When mercury is dissolved in 
cold nitric acid, a green mixture is formed containing mercuric and 
mercurous nitrate with free acid. When this mixture is poured into 
the hot fats, violent decomposition takes place, nitric oxide being 
given ofi ; a portion of the fat is oxidised to elaidin, a solid body which 
is without action on the mercuric nitrate formed. If any mercurous 




Fig. 143.--OINTMENT-MILL. 



nitrate is left, the ointment, instead of retaining its pale lemon colour, 
soon darkens from separation of metallic mercury. 

The great secret in making this ointment, lies in the strict observa- 
tion of tixe temperatures. The lard and oil should be heated together 
in a porcelain dish, on a sand-bath, to a temperature of 148° C. While 
this is proceeding, an earthenware jar capable of holding ten times the 
quantity is made as hot as possible by standing in water. When the 
hot fats are poured into the jar, the temperature begins to fall, and 
when it has dropped to 143° C., the acid solution is added, a little at a 
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tim#, the mixture being briskly stirred witb a glass rod. It is important 
to stir the ointment while cooling, both to get rid of fumes and to 
obtain a imiform product. If larger quantities than those given 
in the Pharmacopoeia are operated upon, the temperature of the melted 
fats may be safely lowered by 10° C. 

JJnguevdum Paraffini is a mixture of hard and soft paraffins. In 
very warm weather or in the tropics, it is permissible to increase 
the proportion of hard paraffin, so as to obtain an ointment of con- 
venient melting-point, while in the winter or in cold climates the 
proportion may be correspondingly reduced. It will be noticed that 
wherever possible a white ointment is to be made, and for this reason 
white soft paraffin is most generally used, the yellow variety only being 
employed for coloured ointments, such as that of mercuric oxide. 

No especial precautions need be observed in melting the two 
paraffins, but to obtain a perfectly smooth and homogeneous mixture 
when cold needs great attention. If possible, the cooling should be 
accomplished in a shallow dish, and as soon as the mixture shows 
the slightest tendency to congeal, it should be stirred with a broad- 
bladed spatula, the solidifying portions at the edge being constantly 
scraped down and intimately mixed with the more fluid mixture in 
the centre of the dish. 

Milling of Ointments. — The great difficulty experienced in turning 
out smooth ointments on a large scale has led to the introduction 
of milling. The mills conmionly employed are constructed on the 
edge-runner principle (fig. 143) the ingredients being first mixed in 
a porcelain-lined hopper before being ground between the surfaces of 
revolving millstones, capable of being regulated for coarse or fine 
work. The output of such a mill as that illustrated is from 40 to 
50 lb. per hour. 
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CHAPTER XXIV 

SOAPS 

As has been stated before, the fixed oils and fats principally consist 
of glyceryl esters of oleic, stearic, and palmitic acids. When these 
are boiled under suitable conditions with caustic alkalies, they are 
decomposed or saponified, the hard soaps being sodium salts, and the 
soft soaps potassium salts. 

(C,7H35COO)3C3H5 + 3NaOH =3C,7H3.sCOONa + C3H5(0H)3 

Stearin Sodium stearate Glycerol 

The term saponification, although originally used in the above 
sense, is now employed to describe the decomposition of any ester into 
an alcohol and an acid by water, usually in the presence of weak 
alkali or acid, although the more correct term is hydrolysis. Thus 
it will be seen that ethyl nitrite is saponified or hydrolysed by an 
alkali in precisely the same manner as the glyceryl stearate (stearin) 
just described : 

C2H5NO2 + KOH = C2H5OH + KNO2 

8apo AnimcMs, — Curd soap is made from animal fat (tallow) 
and caustic soda. It contains from 25 to 30 per cent, of water, which 
it loses on heating to 60° C. for some time. To hasten drying, the soap 
is first reduced to shavings by a rotary planing machine, and the 
shreds are placed in shallow trays in a warm room, the moist air being 
continually removed by a fan. Curd soap is scarcely soluble in cold, 
but dissolves freely in hot water, the solution always having an alkaline 
reaction. This is accounted for by ionisation that takes place 
becoming more pronounced in very dilute solutions. To determine 
the' neutrality of the soap the Pharmacopoeia therefore orders it to 
be dissolved in boiling alcohol in which liquid the soap is stable. The 
separated fatty acids melt between 45° and 50° C. 

Sa/jpo Durus. — Hard soap, conmionly known as Castile soap. — 
This is directed to be made from olive oil and caustic soda, although 
most of the inferior qualities are made from cottonseed oil. The 
separated fatty acids melt at about 25° C, otherwise it should 
correspond with the characters given for curd soap. 
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Sapo MoUis. — Soft soap is ordered to be made with olive oil and 
caiistic potash, but all kinds of oils are used in the preparation of the 
cheaper varieties. The green colour should be due to chlorophyll 
naturally present in the oil, but it is undoubtedly added during the 
process of manufacture, as a large proportion of genuine olive oils are 
yellow, and not green. 

Soft soap differs from the other soaps in that the glycerin and 
impurities, instead of being left behind in the ' salting-out ' process, 
are included in the finished soap, as on the addition of sodium chloride 
to a potash soap, it is decomposed, sodium (or hard) soap and potassium 
chloride being formed. 

Soft soap is readily dissolved by warm alcohol, and does not 
separate again on cooUng. 

Mottled Castile soap, which is still to be found in many pharmacies, 
is made by adding ferrous sulphate to the cheap white variety just 
before cooling. When freshly cut, the soap has a blue-and-white 
appearance, but on exposure the iron becomes oxidised, and a mottled 
red appearance is assumed. 

Toilet soaps are generally prepared by remelting a good-class 
raw soap and perfuming, or by cutting bar soap into shreds, milling 
between granite rollers, and perfuming. In either case the perfumed 
soap is formed into bars, divided again into blocks of equal weight, 
and stamped in a soap press, any lettering being done at the same 
time. This last machine gives the tablets their usual trade forms. 

Transparent soap. — The best kinds of transparent soap are 
generally prepared by intimately mixing the loarm fatty materials 
(of which castor oil is a considerable ingredient on account of its ready 
saponifiability and its tendency to form translucent soap) with soda 
ley of about 1-3 sp. gr. and a small proportion of alcohol. Any colour- 
ing matter and scent are then added and the whole allowed to stand 
until saponification is complete. Some makers of cheap transparent 
soaps use cane sugar in place of alcohol. This is strongly deprecated, 
as the saccharine matter is irritating to sensitive skins. 

In the preparation of soap by this ' the cold process ' it is interesting 
to note that the fatty materials and ley are only warmed to about 
45^ C, sufficient heat being generated by the reaction to complete 
saponification. 

Medicinal soaps. — Ammonia soap is formed in the preparation 
of Linimentum Anmionise ; lime soap in Linimentum Calcis ; lead 
soap in Emplastrum Plumbi ; mercury soap in Hydrargyri Oleas, 
and zinc soap in Zinei Oleas. These are dealt with under the 
respective headings of Liniments, Plasters, and Ointments. 
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Medicated soaps. — The use of medicated soaps is now largely 
advocated by many members of the mediccd profession, and while 
it would hardly repay the pharmacist to manufacture all the soaps 
that are so frequently prescribed, yet instances constantly occur 
when only two or three tablets of a special kind are ordered, and it is 
to the credit of the dispenser if these can be prepared at short notice. 

Mix powdered curd soap and hard soap in equal proportions, and 
label ' soap powder.' 

Example. — Ichthyol 5 per cent. ; sulphur 10 per cent. ; tar 2J per cent. 

Soap Powder 80 parts 

Precipitated Sulphur 10 „ 

Ichthyol-ammonia 5 „ 

Stockhobn Tar 2^ „ 

60-per-cent. Alcohol 10 „ 

Mix the soap and sulphur intimately and pass through a sixty-hole 
sieve into a convenient- sized mortar ; add the ichthyol mixed with half 
the alcohol, and the tar previously 
shaken up with the remainder; mix 
thoroughly and beat up to a imiform 
mass. Weigh off into pieces of four 
ounces each, and stamp, either with a 

soap press or a home-made machine |»||||[|| |||||< |j|||j||| r. Plunger, 
similar to that described below. 

Kg. 144, a, is an oval collar, pre- 
ferably made in stout brass, 4^ inches 
deep. In section the collar should be 
that of an oval soap cake. 

Fig. 144, 6, is a mahogany or 
metal block, one inch thick, made to 
fit accurately into the collar, and pro- 
vided with a flange at the bottom. 
The upper surface of the block should 
be hollowed out, so as to impart the 
usual convex surface to the soap 
tablet. 

Mg. 144, c, is similar to fig. 144, 6, 
but may be about six inches long and 
without a flange, the under surface 
being scooped out so as to correspond. 

To use, place the soap mass, which 
should weigh about four ounces, in the 
cylinder previously fitted over the bottom block, and, having inserted 
the plunger, place the whole in an ordinary tincture-press and squeeze 
until a firm tablet results. The inside of the mould should be oiled 
before using. 




b. Block. 



a. Oval collar. 
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CHAPTER XXV 

PLASTERS 

Emplastrum Ammoniaci cum HydrcMrgyro.^-SvlphxLreAi^d oil is 
prepared by triturating sulphur with very hot olive oil. When the 
mixture is cool the mercury is added and triturated until globules 
are no longer visible to the naked eye. This does not take long, since 
each globule as it separates becomes coated with a film of sulphide 
which prevents it from coalescing with its fellows. It should be 
noted that the anmioniacum is purified by straining in hot water 
and afterwards evaporated again. 

Emplastrum BeUadonncB, — Contains 0*5 per cent, of alkaloid. 
The alcohol is distilled off the liquid extract before incorporating with 
the resin plaster. Only very pale liquid extract should be used, 
otherwise the resulting plaster will turn out too dark. 

Emplastrum Calejaciens, — This is not intended to be a blistering 
plaster, but a stimulant, the cantharides only being partially exhausted 
by infusing with boiling water. 

Emplastrum CarUharidis. — The cantharides must be in the very 
finest powdery otherwise the fragments of the wing-sheaths will show 
up in the finished plaster. 

Emplastrum Hydrargyri, — The mercury is ' killed ' in a similar 
manner to that prescribed for Emp. Ammon. cum Hydrarg. 

Emplastrum Menthol. — A temperature of 70*^ C. should not be 
exceeded. 

Emplastrum Opii, — Contains 10 per cent, of opium, which must 
be in the fivhest powder or it will show in the finished plaster. Some 
makers rub the opium up with water before adding to the resin plaster, 
heating it afterwards to drive off the moisture. 

Emplastrum Pids. — To make a nice plaster the ingredients require 
to be strained before evaporating. 

Emplastrum Plumbi. — Consists principally of lead oleate with 
a little stearate and palmitate. Its preparation requires a good deal 
of care. The litharge must be in fine powder, and should be sifted into 
the vessel containing the oil and water. The mixture is then boiled 
and frequently stirred to prevent the lead oxide settling at the bottom. 
As water is lost by evaporation, more should be added as required, 



PLASTERS 207 

to prevent overlieating and darkening of the plaster. If the operation 
is carried out in a pan heated by a steam-jacket, this risk is practically 
obviated. In fact, with care, lead oxide decomposes olive oil without 
the presence of water at all, but the resulting plaster is rarely of a good 
colour. As the boiling continues, the contents of the vessel lose their 
red colour, and gradually become white. When this has taken place 
heat is continued for an hour or so longer, or until a little of the 
mixture removed from the pan and cooled is no longer sticky when 
kneaded between the fingers. When finished, the plaster is allowed 
to cool, after which it is taken out and kneaded in clean water to 
remove the ^ycerin. Lead plaster as it leaves the pan is of a greyish- 
white colour, but if it is kneaded and ' pulled ' for some time it appears 
yellowish white. It is usual to roll the plaster into sticks of eight 
ounces each, and, after leaving in a trough of cold water until set, 
to wrap them in calico. The yield is a little more than the weight of 
oil and oxide taken. 

Lead plaster may also be obtained by decomposing solution of 
hard soap with acetate of lead, but the product is very brittle, and 
soon darkens on keeping. When powdered it is sometimes ordered 
for dusting, in certain skin affections. 

Emplastrum Plumbi lodidi. — ^The lead iodide should be in very 
fine powder, and must not be added until the plaster is beginning to 
cool. 

Emplastrum Resince, — The resin must be melted and strained 
before adding to the lead plaster and soap. 

EmjAastrum Saponis, — This only differs from the foregoing in the 
proportions, and the same remark as to the straining of the resin 
applies. 
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CHAPTER XXVI 

GLYCERINS 

Glycerin (Glycerol or Propenyl Alcohol, C3H^(OH)3) is a trihydric 
alcohol which is present as an ester of oleic, stearic, and palmitic 
acids in fats and oils. It is obtained as a by-product in the manu- 
facture of soap and candles by the saponification or hydrolysis of the 
fats. 

Glycerin obtained from soap leys is very impure. Purification 
is carried out by neutralisation, precipitation, concentration, etc., 
after which it is distilled in superheated steam, decolourised by 
filtering through animal charcoal, and redistilled under reduced 
pressure. A much purer glycerin is obtained in the preparation of 
fatty acids for candle-making, by heating fat under pressure with 
water containing a small proportion of lime, when it splits up as 
follows : 

(Ci7H35COO)3C3H5 + 3HaO = C3H5(0H)3 + SCnHaftCOOH 

The liquor, or * sweet water,' after purification in a maimer similar 
to that described above, yields pure glycerin. 

Teste, etc, — Glycerin is very hygroscopic, and should always be 
preserved in stoppered botties. The loosely capped bottles used 
in many pharmacies are most unsuitable, as the glycerin absorbs 
water from the atmosphere and gradually becomes weaker. The 
impurities most likely to be found in glycerin are butyric acid, iron, 
copper, and arsenic. Butyric acid may be detected by the charac- 
teristic odour evolved on heating with dilute sulphuric acid and 
alcohol ; iron and lead by the usual tests. Arsenic must be sought 
for carefully, as it is easily missed when present in small traces. 
Gutzeit's test is generally employed : 

Glycerin 2 c.c, when diluted with 5 c.c. of a mixture of one part of 
hydrochloric acid (pure) and seven parts of water and added to 1 gramme 
of zinc in a long test-tube, the mouth of which is covered with a cap of 
filter-paper moistened with solution of mercuric chloride and dried, should 
not afford a yellow stain after fifteen minutes. PrecoAUions, — Use a long 
test-tube and near the top insert a plug of cotton wool which has been 
dipped in lead-acetate solution, squeezed, and dried. This will prevent 
spurting and also intercept HjS formed by any trace of sulphate present 
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as an impurity ; always set on a blank experiment, so as to check the 
purity of the reagents used. 

Olycerinum Acidi Bond. — ^Prepared by heating glycerin with 
boric acid (orthoboric). Daring the operation some of the glycerin 
is decomposed owing to the high temperature employed, the boric 
acid meanwhile losing sufficient water to suggest the formation of 
glyceryl borate : 

C3H5(OH)3 + HjBOa = C3H5BO3 + 3H,0 

As the water is lost at temperatures which practically correspond 
with the successive formation of metaboric and pyroboric acids, the 
reactions might be expressed as follows : 

2H8BO3 - 2H2O = HaB204 

Metaboric acid 

2H2B2O4 - H2O = H2B4O7 

Pyroboric acid 

Then 

H2B4O7 + 4C3H5(0H)3 = 4C3H5BO3 + 7H2O 

Pyroboric acid Glycerin Glyceryl borate 

That this is not improbable is evidenced by the fact that pyro- 
boric acid, dissolved in glycerin by the aid of heat, practically yields 
glycerin of boric acid B.P., scarcely any glycerin being decomposed 
in the process other than that involved in the reaction. Moreover, 
owing to the short time the preparation is exposed to a high 
temperature, it can be prepared without darkening in colour. 

When dissolved in water glyceryl borate splits up, glycerin and 
boric acid being regenerated. 

Glycennum Acidi Ca/rboUoi. — ^Contains one part of phenol in five 
fluid parts. 

Olycerinum Acidi Tannid. — Contains one part of tannic acid in 
five fluid parts. For the manufacture of this preparation the glycerin 
must be free from even the minutest trace of iron, otherwise a dark- 
coloured preparation will result. In any case, on long keeping, the 
colour will always be found to deepen. 

Gnycerinum Aluminis, — The ordinary powdered alum of trade 
contains a good deal of oxysalt, due to the high temperature employed 
in drying before grinding, and when used in the preparation of this 
compound it yields a turbid solution which is difficult to clarify. If, 
however, freshly potodered clean crystals are taken and dissolved in the 
water, previously heated to boiling, before adding the glycerin, the 
resulting preparation only requires straining through muslin. 

Crlycerinuin AmyU. — ^A translucent jelly obtained by heating the 
starch with the glycerin and water. The starch should be evenly 
mixed with the water before adding the glycerin, so as to ensure the 
absence of lumps, and the mixture must be constantly stirred. 

U 
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Olycefinum Boracis. — At first sight it might appear that when 
borax, NajB^OplOHjO, is dissolved in glycerin, it wotdd react in a 
similar manner to Glyc. Ac. Boric, the only difference being the 
production of caustic alkali instead of water. But, esters being so 
readily saponified, the formation of glyceryl borate in presence of a 
strong aUogdi is precluded, hence the assumption that the official article 
is only a solution of borax in glycerin. 

Md Boracis. — ^Although strictly speaking not a glycerin, borax- 
honey may be mentioned here, because of its close analogy to glycerin 
of borax — ^honey consisting prindpally of dextrose, which is regarded 
as a polyhydric alcohol. 

Glycerinum Pepsini. — ^Made as directed by the Pharmacopoeia, a 
somewhat turbid, dark-coloured, and very strongly smelling prepara- 
tion is formed. The official pepsin is only required to dissolve 2500 
times its weight of white of egg in six hours. Although pepsin of this 
strength may seem very active, no difficulty is experienced in 
making much stronger grades. To obtain a pale-coloured €urticle 
with the slightest possible odour, pepsin of at least 1 to 5000 should 
be employed — of course in relative proportion — ^and the final product 
adjusted so that one fluid drachm will dissolve 12,500 grains of white 
of egg when tested under the proper conditions. 

Glycerinum Plutnbi Subacetatis, — ^The pharmacopoeial process is 
unsatisfactory, producing a turbid brownish liquid which is very 
difficult to clarify. Lothian suggested the following cold process, which 
with care yields a clear and colourless preparation : 

Lead Acetate, in powder . 25 parts by weight 

Litharge, „ „ . . 17-5 

Glycerin 126 „ „ 

Distilled Water .... 60 „ „ 

Rub the salts with fifteen parts of the water to a paste and allow to 
stand for twelve hours, stirring occasionally. Add the remainder of the 
water and the glycerin, and allow to stand for twenty-four hours, stirring 
at intervals. Filter. Evaporate the filtrate (which has a specific gravity 
of about r33) on a water-bath to sp. gr. 1*48, The product is about 
102 parts by weight. 

Glycerinum TragacanthcB. — ^A mixture made by rubbing powdered 
tragacanth with glycerin and water. 
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CHAPTER XXVII 

COMPRESSED TABLETS 

One of the most notable features of modem pharmacy has been 
the introduction of compressed drugs. Compressed tablets are 
prepared by squeezing the material between 
suitable dies into a disc-like or lenticular form. 
Until comparatively recently their production 
has been almost entirely in the hands of manu- 
facturers, but the moderate cost at which service- 
able machines can now be obtained enables the 
pharmacist to prepare them for himself. 

The simplest form of tablet apparatus is shown at fig. 145. It 
is made of steel, and consists of a cylinder and two accurately fitting 
dies, the faced of which are hollowed out so as to impart the familiar 




Fig. 145.— Hand 
Tablet- MOULD. 




Fig. 146.— TABLET-MAOfflNK. 



lentiform appearance. The cylinder is placed over the bottom die, 
the medicament introduced, the upper die inserted, and the operation 
completed by striking it a smart blow with a hammer. 
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Fig. 146 shows a double-acting, semi-automatic hand-power 
machine, capable of turning out from eighty to a hundred tablets 
per minute. On account of the plunger descending to the same point 
every time the lever is swung past the centre, absolute uniformity is 
obtained in the compression and appearance of the tablets, whether 
they are required to be hard or soft, and with every movement of 
the lever a tablet is made and ejected by the machine. 

Fig. 147 illustrates a machine designed for making tablets in 
large quantities. It is power-driven and is capable of turning 

out from 800 to 1000 
tablets per minute. 

It is important that 
the dies and punches be 
perfectly smooth and well 
polished, if good work is 
to be turned out ; the 
pressure must be carefully 
regulated, as if excessive, 
the tablets disint^ate 
very slowly or not at 
all. Insoluble substances 
should be compressed as 
lightly as possible. 

In tablet-making the 
three great points to bear 
in mind are : 

(a) To ensure proper 

cohesion. 
(6) To prevent adhesion 
of the tablets to 
the punches and 
dies, 
(c) To secure ready 
disintegration of 
the finished tablet 
when immersed in 
water. 
Preparation of the material. — ^It is not desirable to h^ve the material 
for compression in a state of fine powder, or it will not feed 
properly. The condition to be aimed at is that in which ammonium 
chloride appears — viz., small crystals. Very few substances can, 
however, be obtained commercially in this condition, and it is better 
to reduce the material to a state of powder, and granulate it by 
moistening with dilute alcohol, sjnrup, mucilage, or water, according to 
its nature, and press the mass through a sieve. A No. 30 sieve will 




Fig. 147.--TABLET-MACHINB. 
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be found fine enough for most purposes, but a few substances, like 
charcoal, pepsin, etc., should be passed first through a No. 20 sieve, 
and again when dry through a No. 50. When moistening the powder, 
care should be taken to add only small portions of the liquid at a 
time, to avoid the formation of a pasty mass. To prevent the 
granulated powder sticking to the dies, a lubricant of some kind 
must be added. French chalk in very fine powder, and a 2-per-cent. 
solution of liquid parafl&n in ether, are the most useful. The former 
should be dusted on to the dry granules, and the whole rotated gently 
in a wide-mouthed bottle ; if ethereal solution of liquid paraffin is used, 
it may be sprayed over the granules with an atomiser. In either case 
very small quantities suffice if properly applied. When insoluble 
substances, such as bismuth subnitrate, sulphonal, etc., are being 
compressed, the French chalk must be mixed with powdered arrow- 
root so as to ensure disintegration. 

The following formulae are given as examples of procedure. 
Sodium bicarbonate Jive grains. Take of — 

Sodium Bicarbonate 16 ounces 

Mucilage of Acacia ^ ounce 

Distilled Water a sufficiency 

Place the sodium bicarbonate in a perfectly clean mortar, add the 
I mucilage, and rniy intimately ; if necessary add a few drops of water 

I until fairly moistened, but by no means pasty. Now turn out on to 

I a clean sieve having thirty wires to the linear inch, and press through 

' with bottom of a gallipot ; dry in a shallow dish by gentle heat, and 

add a very small pinch of finely powdered French chalk. Mix gently 
I in a wide-mouthed bottle as directed. Stamp into five-grain tablets 

I in the usual manner. 

I Soda-mint tablets. Take of — 

Sodium Bicarbonate 15 ounces 

Mucilage of Acacia ^ ounce 

Granulate as above, dry, and add the following mixture : 

I Ammoniiun Carbonate 1 ounce 

I Oil of Peppermint i » 

French Chalk 30 grains 

Mix by shaking in a bottle. Stamp into five-grain tablets. 
Pepsin tablets. Take of — 

, Powdered Pepsin 8 ounces 

I „ Sugar ^ ounce 

Moisten cautiously with dilute alcohol ; granulate, and dry at a tem- 
perature not exceeding 35° C. Lubricate with French chalk. The 
granulated pepsin should be passed through a No. 50 sieve. 

Ammonium chloride. This may be pressed into tablets without 
any preparation. 
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Voice tablets. Take of — 

Cocaine Hydrochloride 20 grains 

Distilled Water i ounce 

Mucilage of Acacia in 

Dissolve, and add to — 

Powdered Potassium Chlorate . . . 2400 grains 
Borax 1600 „ 

Mix thoroughly; granulate, dry. Stamp into five-grain tablets. 
Each tablet contains one-fortieth grain of cocaine hydrochloride, 
three grains of potassium chlorate, and two grains of borax. 
Sabl Take of— 

Powdered Salol 8 ounces 

„ Sugar i ounce 

Moisten with alcohol, mix thoroughly, and dry at a temperature 
not exceeding 40^ C. (salol melts at about 42° C.) ; again pass through 
sieve, lubricate, and dust with arrowroot. Stamp into five-grain 
tablets, using as little pressure as will make the salol firmly coherent. 

Phenacetin, sulphonal, trional, acetanilide, Dover's powder, 
bismuth carbonate, etc., tablets may be prepared in the same way 
as salol. 

Saccharin, citrate of lithia, antip3nin, and other freely soluble 
drugs simply require moistening and granulating. They should all 
be lubricated with the solution of parafi^ in ether. Potassium 
bromide and iodide merely need crushing; they may then be 
stamped like ammonium chloride. 

Hypodermic tablets should be made up to the required bulk with 
pure sodium chloride. 

Tablet-making is an art which requires considerable experience 
as to the selection of the moistening agent, as well as to the amount 
of pressure required. 

TABLET TRITURATES 

This name is applied to small friable tablets composed of medicated 
milk-sugar. The mould (fig. 148) may be of vulcanite, and consists 
of two parts : an upper plate perforated with holes — ^generally fifty — 
the size of the tablet required ; and a second plate carrying a 
number of smooth upright pegs, exactly corresponding with the 
holes in the upper plate, and used to displace the finished tablets. 

The first operation is to ascertain the exact capacity of each hole. 
This is done by moistening finely powdered milk-sugar with proof 
spirit, and pressing the pasty mass into the holes. The tablets are 
at once forced out by means of the pegs, dried, and weighed. As a 
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rule each tablet will be found to weigh about one and one-third grains, 
but the total weight must be carefully noted. Suppose the total 
weight to be sixty-five grains ; if fifty tablets, each containing one- 
tenth grain of cocaine hydrochloride, are required, it is only necessary 




Fig. 148.— Tablkt-tbituratb Mould. 



to triturate six grains of the salt with seventy-two grains of finely 
powdered milk-sugar, moistening slightly with proof spirit and press* 
ing into the moulds. The excess should weigh exactly thirteen grains 
if it is collected and dried. 

If the active ingredient is a liquid, it must be intimately mixed 
with the requisite quantity of milk-sugar and evaporated to dryness. 
Extracts should, according to their nature, be dissolved in the 
smallest possible quantity of water or spirit, and distributed through 
the milk-sugar as described for liquids. It is important that the 
milk-sugar be in the finest possible powder, or the tablets will be 
too friable to keep their shape when dry. The most generally useful 
excipient is 40 or 50 per cent, alcohol, but the selection is governed 
by the nature of the medicament, the rule being to use one possessing 
only a slight solvent action. 

In practice it is found advantageous to lubricate the tops of the 
pegs by spraying them with a solution of one part of Paraffinum 
liquidum in 100 parts of ether. The tablets should be pressed from 
the mould soon after makiag, as if left too long they cannot be detached 
without crumbling. 
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CHAPTER XXVIII 

LOZENQES 

In heraldry, a lozenge is^a four-sided figure having two acute and 
two obtuse angles (a rhombus), and it is probable that medicinal 
lozenges were originally diamond shaped. The term is now extended 
to round, oval, or other conveniently shaped flattened masses, con- 
sisting of a medicinal substance mixed with gum, sugar, extract of 
currants, etc., and intended for slow solution in the mouth. 

Lozenges, or troches (trachos, a pill), afford a convenient method 
of administering many remedies of a mild tjrpe, especially such as 
are intended for continuous application to the throat, as potassium 
chlorate and tannin, but they are not well adapted for the exhibition 
of potent remedies. 

The Pharmacopoeia gives several formulae for the preparation 
of lozenges, which yield excellent results. The operation may be 
divided into three parts — ^the preparation of the mass, the cutting or 
dividing into lozenges^ and the drying. 

In preparing the mass^ the active medicinal ingredients are first 
intimately triturated with a small portion of the sugar. After 
thorough admixture the gimi and remainder of the sugar are added 
and passed through a sixty-hole sieve. The massing ingredients are 




Fig. 149. — Lozkngb-board and Roller. 

next added, and the whole thoroughly kneaded in a stone mortar 
or machine. The mass need not be made so hard or adhesive as a 
pill-mass, but at the same time must not be so soft that the lozenges 
fall and lose their shape before they are dry. After mixing, the mass 
is rolled out on a lozenge-board (fig. 149), the thickness of the cake 
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being regulated by the height of the bearings at either side of the board. 
Instead of regulating the thickness of the lozenges by side bearings, 
the roller itself may be provided with 
broad flanges, several pairs of which may 
be stocked for the production of lozenges 
of different degrees of thickness. If much 
work is anticipated, the roller should be 
made of nickelled brass, as wooden rollers 
soon become indented and cracked. To 
prevent the mass from sticking, a mixture 
of two parts of starch with one of sugar 
is dusted from a dredger over the board* 
After rolling into a perfectly flat and even 
cake the mass is divided into lozenges 
by cutters or punches of any desired 
shape, the most usual being ovals or 
circles. For hand-work the cutter con- 
sists of a short steel cylinder, fig. 150, a, 
about a quarter of an inch long, brazed 
on to a conical body, b. After cutting, 
the lozenges are placed on shallow trajrs 
and left to dry. The temperature of the 

drying-room should not be higher than 40° C. When required, 
lozenges are stamped with the name and dose of the principal 
ingredient. 




Fig. 150. 
Hand Lozengb-cutter. 




Fig. 151. — Lozenge-cutting Machine. 



Fig. 151 shows a lozenge-cutting machine. The mass, having 
been previously rolled to the desired thickness, is placed on the table, 
across which an endless rubber belt is made to travel. When the 
machine is set in motion, the mass is carried under a roller, where it 
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acquires a finish, before passing over the cutters (ten in number) 
which are driven upwards through the stripping plate. The cutters 
being tapered, the lozenges drop into a tray underneath. 

The cutter-bar is removable, and any number may be kept in 
stock, carrying varying shapes and sizes of cutters. The output 
with ten cutters on a bar is about 500 lozenges per minute. 

Pastilles, — Of late years pastilles prepared with a basis of glyco- 
gelatin have come into very general use, and this is not to be wondered 
at considering the ease with which twelve or twenty-four pastilles can 
be turned out for the filling of any special prescription. The most 
generally useful basis is made as follows : 

Gelatin 12 ounces 

Glycerin 24 „ 

Distilled Water 30 „ 

Oil of Orange-peel 10 minims 

Allow the gelatin to soak in the water until softened ; dissolve 
by the aid of a water-bath ; add the glycerin, and when ne€tfly cool, 
the oil of orange-peel. Pour out into a flat mould, and when quite 
cold divide into one-inch squares for convenience in weighing. 

Supposing twenty-four pastilles are required, each containing 
one-eighth grain of cocaine hydrochloride : three grains of the salt 
is dissolved in 792 grains of warm glyco-gelatin basis, and the mixture 

X S»-<S;^g : ^^^-' ^^ <g^ gar- <s^ 
>^'fei^«^^<Si£* <^^^A^ f^'. Qt <^u «^ 

Fig. 152.— Bilson's Pastille-mould. 

poured into a mould similar to fig. 152. This was designed by Bilson, 
and is one of the most useful of the kind for small quantities. If the 
tray is set in a cool place, solidification occurs in a few minutes, 

when, if the moulds have been slightly 
oiled, the pastilles may be turned out 
smooth and bright, and ready for send- 
ing out. 

Jujubes. — Jujubes are often looked 
JG^ upon as sweetmeats, but occasionally 

'*- '-j^^rm}^ *^ ^^ ^^^ *^^ exhibition of certain 

IJPI 't^^^^^^T^^^'^'^wm- remedies of very mild type, as euca- 

^ lyptus oil, etc. Thirty parts of gum 

arabic, twenty of white sugar, and 
Fig. 153.--JUJUBE.CUTTING thirty-five of water are boiled together 

for half an hour or more in a steam- 
jacketed pan, until an even mixture results. After standing a little 
time the scum is removed, the medicament or flavouring agent 
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added, and the whole poured into moulds to set. If not sufficiently- 
hard the trays containing the jujube paste are placed in a drying- 
room for a few days to evaporate. As soon as they are hard enough 
the sheets are divided by a machine similar to fig. 153, fitted with 
' clearers,' which revolve with the blades and prevent the jujubes 
from sticking. To cut diamond-shape, the strips which have already 
been put through once are passed through the second time in a 
diagonal direction, when the jujubes come out as shown in the cut. 

TabeUa Trinitrini, — This is the only lozenge in the Pharmacopoeia 
for which no actual formula is given ; the following gives good 
results. The 10-per-cent. solution of nitroglycerin should be kept in 
a safe place, away from the official solution of nitroglycerin, tJuin which 

it is ten times stronger. Take of — 

All by weight 

Solution of Nitroglycerin in Alcohol (10 per cent, by weight) 100 

Powdered Chocolate 1450 

Sugar 2500 

Mucilage of Acacia 390 

Powdered Acacia 360 

Distilled Water .200 

Mix the powders, add the solution of nitroglycerin, and stir 
lightly imtil evenly mixed. Add the mucilage and water, and 
work up to a soft mass ; roll into an even cake, and divide into 
lozenges weighing exactly five grains. Each lozenge will contain 
one-hundredth grain of nitroglycerin. 

Note. — Keep the mass soft and plastic, and carefully avoid pounding or 
concussion during the operation. Finally dry at the ordinary temperature. 
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CHAPTER XXIX 

EYE-DISCS 

Preparation of the fecww. — Take of 

Transparent Gelatin 180 graina 

Glycerin 20 grains 

Distilled Water 2 ounces 

Mix the glycerin and water; allow the gelatin to soak in the 
mixture until softened, then dissolve by gentle heat and strain through 
muslin. 

LameUcB Atropine, — Each disc contains one five-thousandth grain 
of atropine sulphate. Take of — 

Basis 80 grains 

Solution of Atropine Sulphate (1 grain 

in 100 minims) 20 minims 

Melt the basis by application of gentle heat, and mix. Spread 
a very thin coating of white beeswax (hard paraffin will not answer) 
over a piece of plate glass about five inches square. Then take a piece 
of thick writing-paper and cut out a shape as for a plaster, four inches 
square, and paste evenly over the waxed glass. Next place the glass 
on a level slab of iron heated to about 38° C, and when the glass has 
attained the same temperature pour on the medicated basis and spread 
it evenly over the surface, taking care that none runs over the edge of 
the paper shape. As soon as the filn^ has solidified, place the coated 
glass in a cardboard box to keep out dust, and dry at a temperature 
not exceeding 36° C. for fourteen days, when the film should be easily 
detached from the glass. With a punch similar to that used by 
shoemakers to punch eyelet holes, cut out discs of exactly one-seventh 
inch diameter. 

Calculation for above, — A film four inches square {sixteen square 
inches in area) uH>iUd yield 784 square discs, the sides of eaxih square 
being one-seventh inch, therefore it tvould equally yield 784 dreular discs 
of one-seventh inch diameter ; but as by the latter method of cutting there 
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vxmld be considerable loss of scrap, it is necessary to use sufficient 
medicarni&nJt for 998 {practically 1000) discs. Thus — 

Thejilm=\% square inches 

Each disc has an area -^^ sqmre inch > 

Therefore 784 discs M«n«W=12f square inches 

and allowance Jor the ^ square inches of film worsted, which is equal to 
214 disc8=in all 998 (practically 1000) discs. 

Then, as practically 1000 discs are required, each containing -^j^ 
grain of atropine sulphate, -sTnnr ^ 1000=^ grain, or 20 minims of a 
solution 1 grain in 100 minims, is needed. 

NoTB. — For other discs, or discs of other strength, calculate that sixteen square 
inches of film (i.e., four inches square) requires enough medicament for 1000 discs, 
although only 784 may be cut from it. 

LamellcB CocairuB. — Each disc contains one-fiftieth grain of cocaine 
hydrochloride. Take of — 

Basis 180 grains 

Cocaine Hydrochloride .... 20 „ 

Melt basis, mix, and spread a film having an area of sixteen square 
inches ; when dry divide into circles having a diameter of one-seventh 
inch. 

LamellcB Homatropinm. — Each disc contains one-hundredth grain of 
homatropine hydrobromide. Take of — 

Basis 180 grains 

Homatropine Hydrobromide ... 10 „ 

Melt basis, mix, and spread a film having an area of sixteen 
square inches ; when dry divide into discs each having a diameter 
of one-seventh inch. Each weighs about one twenty-fifth grain. 

LameUcB Physostigmince. — ^Each disc contains one-thousandth grain 
of physostigmine sulphate. Take of — 

Basis 80 grains 

Solution of Physostigmine Sulphate 

(5 grains in 100 minims) ... 20 minims 

Melt basis, mix^ and spread a film having an area of sixteen square 
inches ; when dry divide into discs each having a diameter of one- 
seventh inch. 

22 
' To find the area of a circle multiply the|square of the radius by —. 
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CHAPTER XXX 

POWDERS 

The Pharmacopoeia recognises sixteen compound powders. The 
ingredients for these should be passed through a sieve having not 
fewer than eighty wires in a linear inch. The reduction of medicinal 
substances to powder is fully dealt with under the head of Com- 
minution, and need not be further considered. 

It is important that aU compound powders should be thoroughly 
mixed, but those containing potent remedies cannot have too much 
care bestowed on their admixture. Small quantities may be tritu- 
rated in an ordinary Wedgwood mortar, imiformity being ensured by 
passing the product twice through a sieve. In all cases, active in- 
gredients and colouring principles should be first triturated with a 
small quantity of the diluent, the remainder being added by degrees. 
To obtain the full power of any colouring material, the powder is 
usually damped with alcohol or water. The eflEect of this is well seen 
if five grains of carmine is mixed with one ounce of dry chalk, and a 
corresponding quantity after moistening with a little alcohol. In the 
first instance the colour is scarcely appreciable, while the latter 
develops a beautifid rose tint. 

When the powder contains incompatible substances, as an alkaline 
carbonate with an acid (effervescing salines, for example), the materials 
should be dried separately in a hot-air oven, and afterwards mixed 
lightly and sifted. As pointed out in the section on Explosive Com- 
binations, powders containing potassium chlorate with hypophosphites, 
tannic acid, sugar, sulphur, etc., must never be rubbed together. If 
necessity actually requires the dispensing of these chemically incom- 
patible substances, they should be powdered separately, and after- 
wards mixed very lightly with a horn spatula, and be sifted through 
muslin stretched on a wooden hoop. 

When quantities of more than a few pounds have to be mixed 
and sifted, it is better to employ one of the numerous combined 
sifting and mixing machines. Much labour and time are saved, be- 
sides avoiding dust and waste. Fig. 154 illustrates a convenient 
apparatus for retail pharmacists ; from one to ten pounds can be mixed 
and sifted in a few minutes. The construction and application of the 
machine will be readily understood from the illustration. The lower 
compartment receives the mixed and sifted powder ; the upper consists 
of a metal box containing a curved sieve. The powder is placed in. 
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this box, the lid closed, and the handle which actuates the scraper 
moved up and down. The scraper consists of several pieces of stout 
wire, so arranged that they traverse the arc of the sieve. 




Fig. 154.— Mixing and Sifting Machine. 

When considerable quantities of powders have to be intimately 
mixed and sifted, a machine similar to fig. 155 is employed. The feed- 
hopper, A, contains a regulating gate ; this can be closed or opened as 
desired, controlling the supply of ingredients which pass to the sieve, c, 




Fig. 155.— Mixing and Sifting Machine. 

where they are acted upon by the spiral brush, b. The first portion 
of the brush causes the fine powder to pass through the meshes of the 
sieve, while the lumpy portions are carried along to the reducing 
portion of the brush. 
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CHAPTER XXXI 

THE PHARMAGOPCEIAL PILL-MASSES 

Of the above only two are of sufficient interest to require any 
comment, the others being simple admixtures. 

Pilida Ferri. — This mass has for long been associated with the 
name of Blavdy and his exact formula has been the subject of much 
discussion. A consideration of the official details shows that the pill 
is intended to contain about 20 per cent, of ferrous carbonate, but 
even when freshly prepared there is difficulty in attaining this standard, 
while on keeping they oxidise rapidly. An experimental batch of 
pills, when first made, contained 19 14 per cent, of ferrous iron, and 
1-27 per cent, of ferric iron, both reckoned as FeCOg. At the end of 
twelve weeks, analysis showed only 10-99 per cent. FeCOg, or a de- 
ficiency of about 44 per cent. The same pills, kept for one year, 
showed a deficiency of over 60 per cent, of ferrous carbonate. 

From the above it is evident that the official excipients exercise 
but little protective power on the ferrous salt ; and after a lengthy 
series of experiments the following was found to yield practically 
theoretical results : 

Glucose 150 grains 

Distilled Water 30 Tninims 

Dried Sulphate of Iron, in fine powder . 150 grains 

Mix and add — 

Dried Sodium Carbonate in fine powder 95 grains 

MiT and set aside for ten minutes or until reaction is complete. Add — 

Powdered Tragacanth .... 15 grains 

Powdered Acacia 50 „ 

Mass. 

Pills made with this mass contain nearly 20 per cent, of ferrous 
and only a trace of ferric carbonate. The latter salt after keeping is 
reduced to the ferrous state, so that instead of deteriorating the pills 
actually improve. Experiments have shown that pills rolled from 
this mass and coated with gelatin are practically unaltered after the 
lapse of four years. 

Test, — The E^Cr^O^ solution used in a determination was of such 
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strength that 30-5 c.c. was required to oxidise 01 gramme of ferrous 
iron to the ferric state. Two granmies of the pills were placed iii a 
flask with 10 c.c. of dilute phosphoric acid B.P. and 20 c.c. of water, 
and quickly heated to about 66° C. The mixture was agitated until 
solution had taken place, and then made up to 100 c.c. Of this 
25 c.c. was diluted with 50 c.c. of distilled water, and titrated with the 
K2Cr207 solution until the whole of the ferrous iron present was 
oxidised. 

Supposing 1 c.c. of K2Cr207 solution to have been used : 

Then 30*5 : 1 : : 0*1 : x = „!^-= ferrous iron in 0*5 gramme of pill. 

o0"5 

The relative weights of Fe : FeCOj :: 556 : 115-15 

J • f T? nrk 0*1 X 115-15 

.'. expressed m ^ammes of FeCOa = -qaTk — kk./. 

and as percentage of FeCO, = ^'^ ^ ^^'^^'l ^J,^^ '^ 
= 1-358 per cent. FeCOg 

So that each c.c. of K3Cr207 solution used to titrate a solution of 
0-5 gramme of pill in 25 c.c. represented 1*358 per cent, of ferrous carbonate. 

The ferric iron, expressed in terms of ferric carbonate, was 
determined as follows : 

25 c.c. of pill solution as above was placed in a strong stoppered 
bottle with 2 c.c. hydrochloric acid and 1 gramme of potassium iodide, 
and kept at a temperature of 40° C. for half an hour, cooled, and 

titrated with -- ' hypo.' solution, starch paste being used as indicator. 

N 
Each c.c. of ^ ' hypo.' used = 0*00556 gramme of ferric iron. 

The pharmacist, in addition to keeping a stock of the official pills 
already rolled and rounded, generally finds it necessary to keep stock 
masses to fill the requirements of special prescriptions in which only 
small quantities are ordered. Thus, the following prescription contains 
two pharmacopoeial masses, with other ingredients : 

I^ Pil. Coloc. Co gr. ij. 

Pil. RheiCo. . . . . . gr. ij. 

Ext. Bellad gr. J 

01. Carui i»iss. 

Now if this is dispensed as written, the mass will weigh nearly 
five grains, and be too soft to roll into pills. If sufficient excipient is 
added to make them hard enough to retain their shape, then the pills 
will be inconveniently large. To meet this difficulty it is customary 
to prepare ' pill powders ' ; that is, ingredients for pills minus 
the excipients. With a stock of the following * pill powders ' the 

15 
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dispenser is able to cope with all ordinary prescriptions in which 
pharmacopoeial pill-masses are ordered, without diflSculty : 

Pulv, pro Pil. Aloes Barb, (1 = 2).— 

R Pulv. Aloes Barb ^ij. 

01. Carui 3j. 

Misce. 



Pulv, pro Pil, Aloes et Asafetidw (1 = 2). 
I^ Pulv. Aloes Socot. . 



AsafetidfiB 



Misce. 



Pulv, pro Pil, Aloes et Ferri (2 = 3).— 

I^ Ferri Sulph. Exsicc. 
Pulv. Aloes Barb. 
„ Cinnam. Co. . 
Misce. 

Pulv, pro Pil. Aloes et Myrrhce (2 = 3). 

^ Pulv. Aloes Socot. . 

„ Myrrhse 
Misce. 

Pulv, pro Pil, Aloes Socot, (1 = 2). — 

1^ Pulv. Aloes Socot. . 

01. M3nistic8e 
Misce. 

Pulv, pro Pil, CambogicB Co, (1 = 2). — 

li Pulv. Cambogiae 

„ Aloes Barb. 

„ Cinnam. Co. . 
Misce. 

Pulv, pro Pil. Cohc, Co, {1 = 1).— 

I^ Pulv. Colocynth. 

„ Aloes Barb. 

„ Resin. Scammon. 

„ Potass. Sulph. 
01. Caryoph. 
Misce. 

Pulv, pro Pil, Galbani Co. (1 = 1). — 

I^ Pulv. Asafetidae 

„ Galbani . 

„ Myrrha) . 

„ Sacchari . 
Misce. 
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Pulv. pro Pil. Hydrarg. SvbcMor. Co. (1 = 1). 

I^ Hydrarg. Subchlor 

Antim. Sulphurat 

Pulv. Resin. Guaiaci 

„ Sacch. Lact 

Misce. 

Pidv, pro Pil, Plumbi cum Opio (1 = 1). — 

R Pulv. Plumbi Acet 

,, Opii 



5 88. 



Sacch. Lact. 



Misce. 



Pulv, pro Pil, Rhei Comp, (5 = 8). — 

I^ Pulv. Rhei 

„ Aloes Socot. . 

„ Myrrhae . 
01. Menth. Pip. 
Misce. 

Pulv. pro Pil, Scammonii Co. (1 = 1). 

R Pulv. Resin. Scammonii . 
„ Resin. JalapsB 
„ Zingiberis 
,, Saponis Animal. 

Misce. 



Pidv. pro Pil. ScillcB Comp. (2 

^ Pulv. ScillfiB 

,, Zingiberis 
„ Ammoniaci 
„ Saponis . 

Misce. 



= 3).- 



gr. Ixxx. 



Sij- 5ij. 

5iss. 

5is8. 
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PILL-MAKING BY MACHINERY 

The production of pills on a manufacturing scale has entered on 
an entirely new phase since the first edition of this book was published, 
and some of the machinery then illustrated is practically obsolete. 
A detailed description of a modem plant would be somewhat out of 
place here, but it is felt that a knowledge of the methods now 
employed may prove of interest. 

The illustration (fig. 156) was made from a photograph of the pill- 
plant of Mr. Kilby Pears, of Hove, and shows the Colton machines, 
probably the most ingenious of their kind. The ingredients having 
been massed in a kneading-machine, as fig. 157, the mass is fed into 
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the hopper a (fig. 156) in the same condition as, or somewhat harder 
than, a pill-mass made at the dispensing counter. The geared wheels 
at the base of the hopper are connected with a ' worm ' which forces 
the mass through a conical nozzle on the opposite side of the hopper. 
By a wonderful piece of adjustable mechanism, as soon as 100, 110, 
120 grains, or any desired weight of mass, has passed through, a 
piece of wire severs it, and it then passes between the endless rubber 




Fig. 156. — Modern Pill-plant. 



bands. These bands not only revolve, but possess a side-to-side 
motion, and the uneven pieces of mass rapidly attain a spherical 
form. 

As the balls leave the bands in rapid succession, they travel up the 
elevator and drop into the funnel of the machine shown on the right 
of the illustration. The handle marked c is connected with a variable 
speed-gear by means of which the delivery can be accelerated or re- 
tarded. Each ball, as it leaves the funnel, is engaged by the two upper 
rubber bands, which, running in opposite directions and at different 
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speeds, roll it into a perfectly cylindrical pencil or pipe. These 
pencils fall between revolving cylindrical cutters, and although the 
pills at this stage of the operation are not very round, the variation in 
weight does not exceed 0-25 per cent. 

So far, massing, piping, and cutting have been dealt with. The 
imperfectly rounded pills, which fall in a continuous stream, are caught 
by the two lower pair of rubber bands (also revolving in opposite 
directions at different speeds, and endowed with a peculiar lateral 
motion), by means of which they are rendered perfectly spherical. 
After leaving the bands, the pills run along steel rods, to each of which 




Jj'lG. 157.— MAtfS-MIXEH. 

is attached a worm, which automatically rejects all that are a fraction 
larger or smaller than the standard size. 

Such a machine as the above is capable of turning out half a million 
pills a day, only two operators being required for attendance. . 

Pearl coating by machinery, — In the pearl-coating department the 
pills are placed in revolving copper pans (as fig. 158) of various sizes 
capable of holding from 7 lb. to 1 cwt. Thin mucilage is sprinkled 
on until the pills are evenly moistened, when they are dusted with 
finely powdered French chalk. The attrition due to their constantly 
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rolling over one another produces a perfectly even coat, which is 
built up by successive increments of mucilage and powder. After the 
last coat, and when the pills are perfectly dry, it is customary to transfer 




Fig. 158.— Copper Pill-coating Pjvn, 




Fig. 159. —Galvanised Ikon Polishing-pan. 
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them to another pan (fig. 159) lined with some closely woven material 
that has been rubbed over with hard paraffin. A few turns of the 
pan suffice to give a briUiant polish. 




Fic. KiO.— Gelatin Piij.-coatinc; Plant. 



The process of pearl coating solely with acacia mucilage and 
French chalk leaves nothing to be desired, as when placed in 
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water the pills commence to disintegrate at once. With the older 
methods a strong varnish was applied before each addition of chalk, 
consequently the solubility was much impaired. If pharmacists 
owing to circumstances beyond their control, are unable to manufac- 
ture pearl-coated pills themselves, they can at least apply a simple 
test for solubility to those they purchase. 

Gelatin coating by machinery, — As has been stated earUer, gelatin 
forms an ideal coating for pills, and now that it is possible to cover 
them without leaving pin-holes, it is no wonder the process is becoming 
popular. 

The operation is carried out by means of the apparatus shown in 
fig. 160. Briefly, the pills by means of an ingenious automatic arrange- 
ment are picked up by a number of tiny vacuum tubes, and dipped 
rather more than half-way into hot gelatin solution. The tray carrjang 
the half -dipped pills is then placed in a hot-air chamber, shown at the 
head of the illustration, and the process continued until the three 
chambers are filled. By the time the last plate is dipped, the first is 
ready for the second dipping. A tray of vacuum tubes is now placed 
so that it picks up the pills on the coated side, and then automatically 
dips the uncoated half, the two coatings overlapping slightly. This 
operation is carried on until the drying chambers are again filled — this 
time with perfectly coated pills. 

Sugar coating by machinery. — When the pills are to be sugar coated, 
they are placed in a pan similar to that shown in fig. 158, but warmed 
by a steam coil. Pure syrup is sprinkled on as the pills are continually 
rolled over, and the evaporation of the water leaves a coating of sugar, 
the process being continued until sufiiciently thick. The only draw- 
back to this process is that it cannot very well be employed for smaller 
quantities than fourteen pounds, while a half-pound or even a quarter- 
pound of pills can be successfully pearl coated. 
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CHAPTER XXXII 

CONFECTIONS 

Confections or electuaries are very ancient forms for the administra- 
tion of medicines, and are made by simply bringing the solid ingredients 
to a smooth pasty condition by the addition of syrup, honey, etc. 

Confection of pepper is known as Ward's paste. Confection of 
roses is possibly retained for sentimental reasons. Confection of senna 
(lenitive electuary) requires great care in manufacture to produce 
an even product. The ingredients after boiling are first pulped 
through a twenty-hole sieve to remove the seeds, skins, and fibrous 
material. While still warm the thin pasty mass is pulped through a 
sixty-hole sieve, and mixed with the extract of liquorice and twenty 
ounces of the sugar. By evaporation the whole is then brought to 
exactly fifty-six ounces by weight, and allowed to cool. When 
almost cold the powdered senna and coriander, previously mixed with 
the remainder of the sugar, are sifted in through a sixty-hole sieve and 
intimately mixed. If the mixed powders are added to the pasty 
mixture while hot, it will form into little balls, which can only 
be broken up and evenly distributed by passing the whole of the 
confection again through a sieve. 

The pulping is accompUshed by placing a sieve over a wide-mouthed 
jar or mortar, and forcibly pressing the softer parts of the well-boiled 
fruits through, by rubbing with the bottom of a gallipot. The opera- 
tion is somewhat tedious, and cannot be hurried without detriment to 
the product. 
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CHAPTER XXXIII 

GRANULAR EFFERVESCENT PREPARATIONS 

Granular effervescent salts afford a palatable and pleasant form 
for the administration of many medicinal substances. Although the 
Pharmacopoeia only recognises seven preparations of this class, so 
many different combinations are in constant demand that the pharma- 
cist should be in a position to manufacture them for himself, particu- 
larly as no expensive apparatus is required for their production. 
Different methods of granulation are employed according to the 
nature of the medicinal substance, but all require the ingredients in 
a state of fine powder. Salts containing a large amount of water 
of crystalUsation, as sodium sulphate, must be desiccated, other- 
wise fusion of the mixed salts will result in loss of carbon dioxide. 
A good general working basis may contain approximately — 

Tartaric Acid 28 per cent. 

Citric Acid 19 „ 

Sodium Bicarbonate . . 53 „ 

The general rule when experimenting with new formulae is to 
calculate for drachm doses, and to add sufficient basis to each dose 
of the medicament to bring the total weight up to seventy grains. 
The loss in granulation is from 10 to 15 per cent, of the weight of 
basis operated on. If, for example, granular effervescent citrate 
of caffeine, two grains in a drachm, is required, sixty-eight grains of 
basis should be mixed with two grains of caffeine citrate. The basis 
must be freshly mixed for each operation. 

General Directions, — Mix the powders intimately ; place on a tin- 
lined or enamelled tray, heated to about 100° C, and when the particles 
conmience to aggregate, move them about, turning the whole over 
occasionally by means of a broad spatula, until a granular lumpy 
mass is formed. Remove from the source of heat, break up the large 
pieces, and pass through a sieve of suitable mesh. Afterwards dry 
the granules and preserve in well-sealed bottles. 

Substances likely to be injured by heat, such as pepsin, etc., should 
be granulated in the cold. This can be accompUshed by mixing the 
acids and sodium bicarbonate in a mortar, using sufficient pressure 
to cause the powders to become somewhat pasty. The medicament 



GRANULAR EFFERVESCENT PREPARATIONS 236 

is next incorporated, and the mixture left until sufficiently soft to be 
pressed through a No. 6 or No. 8 wire sieve, when it is dried at a low 
temperature. If dried in a mass it requires to be broken up in a mortar, 
the fine powder being sifted from the granules by a fifteen- or 
twenty-hole sieve. It is important that the sieves used in granulating 
operations be thoroughly well tinned. 

Alcohol, acetone, etc., have been suggested for moistening the 
dry powders before granulating, but their use is not particularly to 
be recommended. 

The following examples may be foimd useful : 

Granuiar Effervescent Salicylic Acid (5 gr. in 1 dr.). — 

Salicylic Acid (physiologically pure) . 600 gr. 

Sodium Bicarbonate . . . 8J oz. 

Tartaric Acid 3 „ 

Citric Acid 3 „ 

Granular Effervescent Ammonium Bromide (10 gr. in 1 dr.). — 

Ammonium Bromide . . 3 oz. 

Sodium Bicarbonate . 8J „ 

Tartaric Acid 4 „ 

Citric Acid 3 „ 

Granular Effervescent Bismuth Citrate and Pepsin, — 

Bismuth Ammonio-Citrate ... 1^ oz. 

Pepsin I „ 

Sodiimi Bicarbonate . . 8J „ 

Tartaric Acid 4 „ 

Citric Acid 3 „ 

Granular Effervescent Lithium Salicylate (5 gr. in 1 dr.). — 

Lithium Salicylate 320 gr. 

Sodium Bicarbonate . . . 4^ oz. 

Tartaric Acid 2^ „ 

Citric Acid IJ „ 

Granular Effervescent Potassium Bromide (10 gr. in 1 dr.). — 

Potassium Bromide . . 2^ oz. 

Sodium Bicarbonate . . . . 8 „ 

Tartaric Acid 4J „ 

Citric Acid 2^ „ 

Granular Effervescent Potassium Citrate (10 gr. in 1 dr.). — 

Potassium Bicarbonate . . If oz. 

Sodium Bicarbonate . . . 5J „ 

Tartaric Acid If „ 

Citric Acid 3J „ 

Must be dried in a warm room after granulating. 
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Granular Effervescent Caffeine Hydrobromide (2 gr. in 1 dr.).- 

Caffeine Hydrobromide . . 120 gr. 

Sodium Bicarbonate 4^ oz. 

Tartaric Acid 2J „ 

Citric Acid 1^ „ 

Granular Effervescent Antipyrin (5 gr. in 1 dr.). — 

Antipyrin 600 gr. 

Sodium Bicarbonate . , . 8J oz. 

Tartaric Acid 4 „ 

Citric Acid 3 „ 

Granular Effervescent Quinine Salicylate (1 gr. in 1 dr.). — 

Quinine Salicylate ^6 gr. 

Sodium Bicarbonate . 4J oz. 

Tartaric Acid 2 „ 

Citric Acid 1| „ 
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CHAPTER XXXIV 

SCALE PREPARATIONS 

Of late years a large number of scale compounds containing iron 
have been introduced into pharmacy, but as they are all prepared on 
similar lines, it will be sufficient to describe the three official ones. 

Ferri et Ammonii CitrcLS. — Ferric hydroxide is first prepared by 
pouring solution of ferric sulphate into dilute ammonia, and washing 
the precipitate until free from sulphates.^ After draining, the ferric 
hydroxide is squeezed gently and added to strong solution of citric 
acid until, after warming to about 50° C, no m6re iron is taken up. 
This gives solution of ferric citrate. On the addition of ammonia, 
double decomposition may take place — 

FeCeH^O^ 4- SNH^OH = Fe(0H)3 + (NH4)3C6H,07 

Ferric hydroxide, if formed, is not precipitated, but is held in 
solution by the ammonium citrate, just in the same way as cupric 
hydrate is kept up by tartarated soda in Fehling's solution. The 
addition of excess of ammonia does not cause a precipitation of the 
iron, hence it is assumed that a soluble complex salt — ammonium 
ferro-citrate — ^is formed. 

The resulting clear mixture is then concentrated to a syrupy con- 
sistence, spread in a thin layer on sheets of glass, and allowed to dry 
in a warm atmosphere free from dust. In establishments where very 
large quantities of scale preparations are turned out, the moist air is 
constantly drawn out of the drying-room by a ventilating fan, air that 
has been filtered through cotton wool being admitted to take its place. 

Incinerated with free access of air iron and ammonium citrate 
leaves from 31 to 32 per cent, of ferric oxide. It should readily dissolve 
in half its weight of water. Heated with caustic potash, it evolves 
ammonia and deposits ferric hydrate ; if this is filtered out, the filtrate 
should not }deld a precipitate of potassium acid tartrate, when faintly 
acidified with acetic acid — distinction from Ferrum Tartaratum, 

* The washing of such precipitates is best accomplished by stirring with a large 
Tolume of distilled water, allowing to deposit, and decanting by means of a syphon, 
the process being repeated three or four times. It is important to add the iron 
solution to the ammonia, as, if the order is reversed, some oxysulphato is formed 
which aftenvards impairs the tmnsparency of the scales. 
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Ferri et QuinincB Citraa, — In the first stage ferric hydroxide is 
prepared as in the foregoing, and washed free from sulphate. Quinine 
alkaloid is next precipitated from the sulphate by ammonia, and also 
washed until free from sulphate. The squeezed ferric hydroxide is 
then dissolved in solution of citric acid, the quinine added, and solution 
of ammonia poured in, a little at a time, so that the precipitate of 
quinine which at first forms re-dissolves. It is then filtered and scaled 
in the usual way. Incinerated as described under Ferri et Ammonii 
Citras it yields 18 to 20 per cent of ferric oxide. Five grammes dis- 
solved in 45 c.c. of water and treated with slight excess of ammonia 
in a separator should yield a white precipitate of quinine which may 
be extracted with ether as described under Alkaloidal Assay. The 
mixed ethereal solutions, when evaporated, should leave a residue, 
when dried at 120° C, weighing 0-75 gramme, equivalent to 15 per 
cent, of quinine. 

Ferrum Tartaratum. — This compound differs somewhat from the 
preparations just described. Ferric hydroxide is precipitated and 
added to hydrogen potassium tartrate and allowed to stand for 
some time, when probably the following reaction takes place : 

KHC.H^Ofi 4- Fe(0H)3 = K(FeO)C4H406 4- 2HjO. 

The mixture is then warmed, filtered, and the filtered solution 
concentrated and scaled as previously described. 

When boiled with caustic potash, the ferric hydrate removed by 
filtration, and the filtrate slightly acidified with acetic acid, a pre- 
cipitate of acid potassium tartrate forms — distinction from Ferri et 
Ammonii Citras, Tartarated iron is freely but very slowly soluble in 
water. After incineration and subsequent washing (to remove the 
potassium carbonate) the salt yields about 30 per cent, of ferric oxide. 
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PREPARATIONS PROM ANIMAL PRODUCTS 

Fd Bovinum Purijicatum. — See Extracts, page 136. 

PancreaJtinum. (See also Liquor Pancreatis.) — Pancreatin is a 
mixture of ferments or enzymes obtained from the pancreas or sweet- 
bread — ^generally of pigs. The pancreatic juice has an alkaline 
reaction, and possesses the property of converting starch into sugar, 
digesting albuminoids, and emulsifying fats. 

Pancreatin may be obtained by macerating finely chopped sweet- 
breads in water slightly acidulated with hydrochloric acid, for two 
days. The strained liquor is then neutralised with calcium carbonate, 
filtered, and mixed with strong alcohol. The precipitated pancreatin 
is collected, washed, and spread in a thin layer on sheets of glass to 
dry. Unlike pepsin, it is not precipitated by saturated solution of 
sodium chloride. The United States Pharmacopoeia determines its 
value as follows: 0-28 gramme of pancreatin, and 1*5 grammes of 
sodium bicarbonate are dissolved in 100 c.c. of water heated to 38^ C, 
and mixed with 400 c.c. of fresh cow's milk, also heated to 38° C. 
If the mixture is maintained at the same temperature* for thirty 
minutes, no coagulation should occur when strong nitric acid is added 
to a small quantity contained in a test-tube. 

Pepsinum, — Pepsin is a proteolytic ferment obtained from the 
mucous lining of fresh stomachs from healthy pigs. When tested by 
the pharmacopceial process it should be capable of dissolving 2500 
times its own weight of freshly coagulated and disintegrated egg- 
albumen. 

Pepsin may be prepared by the following process. Perfectly 
fresh pigs' stomachs are slit open and freed from adhering food. The 
stomachs are next scraped, and the pulp macerated in water acidulated 
with hydrochloric acid for several days, with frequent stirring. The 
mixture is then strained and allowed to deposit. After decanting, 
the clear liquid is mixed with sodium chloride, which causes the 
pepsin to float to the surface. After complete separation has taken 
place, the pepsin is collected and pressed to remove saline matter. 
Purification is effected by redissolving in distilled water, again pre- 
cipitating with salt, collecting, and pressing ; the last traces of salt 
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being got rid of by washing with a little distilled water. The moist 
pepsin is then dried as rapidly as possible at a low temperature in 
vacuo. This yields powdered pepsin ; if required in scales, a strong 
solution containing a little dextrin is spread in thin layers on glass 
plates and dried in a warm chamber free from dust. 

Dry pepsin is scarcely affected by a temperature of 100° C, but in 
solution if heated to this temperature it rapidly loses its proteolytic 
power. Gflycerinum Pepsini should contain five grains of the official 
pepsin in each fluid drachm. Vinum Pepsini is usually made by 
dissolving 160 grains of pepsin in a pint of sherry, and filtering bright 
by the aid of kieselguhr. As thus made, it is very prone to deposit. 
The author prefers to use fresh pepsin that has not been dried, 
dissolved in the smallest quantity of glycerin slightly acidulated with 
hydrochloric acid. 

Testing of Pepsin, — The official requirements are that pepsin shall 
dissolve 2500 times its weight of freshly coagulated white of egg in six 
hours at a temperature of 41° C. There are two sources of error, 
however, in applying the official test. In the first place, coagulated 
white of egg does not appear in the fine shreds assumed, but aggregates 
into more or less compact masses. These present but little surface to 
the pepsin, and they cannot be separated even by the most vigorous 
shaking. In the second, it is not practicable to weigh so small an 
amount as 0005 gramme of a hygroscopic substance like pepsin. 
The author therefore suggests the following modification : 

Into a stoppered 250-c.c. flask introduce 20 c.c. of the * pepsin solu- 
tion.' Place 12-5 grammes of the freshly coagulated albumen (pre- 
pared as directed by the B.P.) in a small mortar with 50 c.c. of 0-2 per 
cent, hydrochloric acid, and triturate until reduced to uniform granules. 
Transfer to the flask, washing out the last traces of albumen with 
another 50 c.c. of the dilute acid. Immerse the flask in a water- 
bath, so that the water is higher on the outside than the mixture 
inside, and digest at a temperature of 41° C. for six hours, shaking 
vigorously at intervals of half an hour. 

To make the * pepsin solution ' triturate 0*25 gramme of pepsin 
and 1 gramme of sodium chloride in a small mortar until evenly 
mixed ; add 0-2 per cent, hydrochloric acid very carefully at first, 
m\x well, and transfer to a litre flask ; wash the mortar well with more 
of the dilute acid to make up to the litre mark on the neck. Pre- 
serve for twenty-four hours, shaking at intervals and immediately 
before use. Twenty c.c. of this contains 0005 gramme of pepsin. * 

The white of egg is prepared by boiling fresh eggs for fifteen miiiutes, 
immersing them in cold water until they can be handled, separating 
the coagulated ' white,' and immediately rubbing it through a sieve 
having twelve meshes to a centimetre. The product must be used at 
once before it loses moisture. 
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Gdatinum. — ^All animals contain certain tissues which by con- 
tinued boiling with water dissolve, the solution on evaporation to 
dryness yielding a brittle substance, which in a pure state is trans- 
parent and free from smell. This substance is called gelatin ; it swells 
up in cold water, and on heating dissolves, the solution if not too 
dilute (1 in 50), setting to a jelly on cooling. Among gelatin-yielding 
substances are osseine (the organic matter of bones), tendons, cartilage, 
etc. Gelatin does not pre-exist in the tissues, but is formed by the 
action of the boiling water on the so-called * collogens.' 

Briefly, the process of making gelatin consists in boiling these 
materials with water until they dissolve. The solution is then drawn 
off, strained, and allowed to cool, the jelly being afterwards cut into 
strips and placed on netting to dry. It is important to note that 
gelatin solution, after it has been alternately heated and cooled 
several times, finally refuses to set. 

Thyroideum Siccum. — Thyroid powder is obtained by mincing the 
perfectly healthy glands, and drpng at a temperature not exceeding 
40° C, powdering the dry product, removing fat by percolation 
with petroleum spirit, and again drying the residue. As long as the 
powder is kept perfectly dry it does not deteriorate, but if allowed to 
become damp, putrefaction sets in. See also Liquor Thyroidei. 

KercAinum. — See Pill-coating. 
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CHAPTER XXXVI 

CAPSULES 

Grelatin capsules are now very largely used for the administration 
of nauseous drugs both in the solid and liquid form. Empty jshells 
of soft gelatin, may be procured from the manufacturers ready for 
filling, or they may be prepared by dipping slightly oiled oUve-shaped 
moulds (fig. 161), fixed on a frame, into a solution of gelatin, allowing 
excess to drain off, and rotating slowly until the gelatin sets in an 




Fig. 161. 

CaP8ULE-MOULI>. 




Fig. 1 62.— Cai>sule-filj,in(;. 



evenly distributed coat. When cold, a knife is passed round the necks 
of the moulds, and the shells are gently detached and placed in 
supports to dry. 

When ready for filling the capsules are placed in convenient sup- 
ports (an ordinary suppository-mould answers very well for small 
quantities) and the liquid introduced by means of a syringe with a 
long fine nozzle. If any oily fluid touches the neck of the shell it 
must be wiped off before attempting to seal, or a leaky capsule will be 
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the result. There are several methods in use for closing the capsule ; 
the most convenient is to touch the opening with a camel-hair brush 
charged with thick gelatin solution. 

Experience shows that it is almost impossible to keep the hand 
perfectly steady when filling capsules, and a device similar to fig. 162 
is found useful. A rigid and heavy stand supports the syringe, 
the capsules being pushed under the nozzle one by one. It is essential 
that the piston of the syringe should fit the barrel accurately and yet 
sufficiently easily to move without jerking. The following is a good 
working formula for the gelatin solution : 

Gelatin 16 ounces 

Glycerin 12 „ 

Water 22 „ 

Syrup 8 „ 

Hard gdaiin capsules (fig. 163) are occasionally used for dispensing 
powders and pastes. They may be made if desired by dipping cylin- 
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drical iron moulds, one mould being slightly larger than the other, 
into a solution of gelatin made as follows : 

Gelatin 6 parts 

Gum Acacia 1 part 

Sugar 1 „ 

Water 6 parts 

draining, cooling, and detaching as described for soft gelatin capsules. 
The shells are afterwards dried in a current of warm air until perfectly 
hard. For use, the smaller half is filled with the medicament and the 
cap slipped over the end. Various devices have been introduced for 
the expeditious and cleanly filling of these hard capsules. In no case 
should the capsule be filled by simply pressing into a heap of the 
powder. With bitter drugs such as quinine, no matter how carefully 
the capsule is afterwards wiped, the taste will be perceptible as soon 
as placed in the mouth. 

The most convenient method is to place the empty shells in holes 
sunk in a block of wood, introducing the medicament by means of a 
small funnel and plunger (fig. 164). With ordinary care it is quite 
possible to fill the capsules without getting any of the drug on the 
outside. If desirablfe the inner edge of the cap can be painted with 
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a little mucilage before slipping on, and the contents hermetically 
sealed. 

The following short list of the capacity of these capsules may be 
helpful in selecting the appropriate size : 



Size of Capsule and Weight in Grains 



Bismuth Subnitrate 
Dover's Powder . 
Powdered Rhubarb 
Quinine Sulphate 



00 

20 
12 

8 



i 1 



40 


10 


8 


6 


4 


8 


6 


4 


3 


2 


6 


4 


3 


2 


IJ 



4 ; 5 

— i 

' 2 



^ 



There are some drugs and compounds the capsuling of which 
presents a little diflSiculty. 

Creosote and gtiaiacoh — These are usually prescribed in one and two 
minim doses, but are always diluted with almond oil to at least five 

minims. 

Fluid extract of cascara. — The ordinary 
dose in a capsule is thirty minims. If 
the extract is simply evaporated to a 
pasty consistence and then filled into soft 
capsules, the latter soon shrink and become 
unsightly. To avoid this, a proportionate 
quantity of the dry extract should be re- 
duced to fine powder and mixed with 
vaseline or liquid paraffin. 

Blaud's pill capsules. — Dry the alkali 
perfectly and mix with soft wliite paraffin. 
Powder the ferrous sulphate, dry at 
100° C, and also mix with soft paraffin ; 
then mix the two together and capsule 
as rapidly as possible. 
Folding capsules consist of very thin sheets of gelatin, and may 
be used in a similar manner to wafer papers, for covering nauseous 
powders and confections. They are especially useful when the dose 
is too great for an ordinary capsule. The powder is placed in the 
centre of a sheet, the edges turned over and secured by moistening 
with water or mucilage. The gelatin sheets may be prepared by 
pouring a very thin film of gelatin solution (gelatin 25, water 60, 
glycerin 1) into a shallow tray, allowing it to set, and then detaching 
and hanging up to dry. The films should be cut into sheets two- 
and-a-half inches wide and three inches long. 

Perles, — This form of capsule can only be prepared on a manu- 
facturing scale, the necessary apparatus being somewhat large and 
costly. The process consists in spreading a mixture of gelatin, gum, 
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y 
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and sugar, by means of a machine in which the solution is kept 
warm in a jacketed reservoir (fig. 165) ; from this it finds its way 
on to a level slab, which travels in grooves beneath an accurately 




FkJ. 1«5.— liEAF-SPREADINO MACHINE. 




Fig. 166.-PERLE-MOULI)?*. 



adjusted knife-edge, the solution being distributed in a thin film of the 
required area and thickness. The film, as soon as cold, is detached. 
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when it is ready for use. One of the films is then laid on a brass 
mould (fig. 166), with a number of depressions corresponding to the 
size of perle required, and gently warmed until it accommodates itself 
to the hollows. The liquid medicament is then poured into the centre 
of the film, and a second mould, with a film exactly similar to the 




Fig. 1G7.— l^KHLE-PRESs. 

first, is laid over it, and the whole placed in a powerful press (fig. 167), 
when the liquid, being unable to escape, forces the gelatin into the 
depressions, which are instantly filled. At the same time the perles 
are sealed and separated by the projecting edges. After removal 
from the press the perles are washed with alcohol or other solvent 
to remove any traces of adhering medicament, and left to dry. 
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CHAPTER XXXVII 

MEDICATED COTTONS AND GAUZES 

Medicated dressings are prepared by impregnating absorbent 
material with solution of a drug and afterwards drying. When the 
medicinal substance is freely soluble in water, a solution of definite 
strength is prepared, and the material allowed to soak in it until 
thoroughly saturated. It is then withdrawn from the solution and 
squeezed until only sufficient liquid is retained to correspond with a 
definite percentage of the active ingredient. The wet material is then 
laid on nets, and turned over from time to time to ensure even distri- 
bution of the liquid during the drjdng. Examples of this method of 
procedure are boric acid and sal alembroth cottons. When the active 
ingredient is poisonous, as mercuric chloride, it is customary to colour 
the solution with aniline blue. 

For the medication of cottons, etc., with iodoform, iodol, etc., 
solutions are prepared in a mixture of alcohol and ether. The solu- 
tions are poured into the centre of the material, which is then quickly 
rolled up into a ball and submitted to hydraulic pressure for a few 
moments. It is then taken out of the press, shaken slightly, rolled 
up, and again pressed. By this means a small quantity of liquid can 
be made to damp a comparatively large bulk of absorbent material. 

The following examples will show the different methods employed. 

Cotton with sal alembroth, — Contains 1 per cent, of mercuric chloride. 

Sal Alembroth 2*4 parts by weight 

Soluble Water Blue .... 0*05 

Distilled Water 150-0 

Absorbent Cotton 100*0 „ „ 

Dissolve ; soak the cotton in the solution until evenly wetted, and 
squeeze until it weighs 225 parts ; dry. This is commonly known as 
' blue wool.' 

Cotton tvilh boric acid 10 j)er cent. — 

Boric Acid 12 parts by weight 

Boiling Water 138 

Absorbent Cotton 90 „ „ 

Dissolve ; soak the cotton in the solution, and squeeze until it 
weighs 215 parts ; dry. 
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Cotton wUh iodoform 10 per cent. — 

Iodoform 10 parts by weight 

Methylated Ether, sp. gr. 0-717 .. 70 

Absorbent Cotton .... 90 „ „ 

Distribute the solution evenly through the cotton, press quickly, 
and spread out to dry, away from naked lights or fires, and in a dark 
place. 

Medicated Gauzes 

The gauze employed should be of soft texture, and contain about 
sixty threads to the linear inch ; it requires purification by some 
process similar to the following : 100 parts of gauze is soaked for 
several hours in warm water, then wnmg out and boiled for several 
hours in water containing soap and common washing soda. The 
gauze is then well washed in clean water and soaked for several hours 
in dilute chlorinated lime solution ; again washed, soaked in dilute 
hydrochloric acid, and washed in nmning water until every trace of 
chlorine or acid is removed ; it is then dried. 

To medicate the gauze, either an atomiser is used to spray the 
solution upon it, or the gauze is immersed in the solution and then 
dried. 

Carbolic gauze^ 10 per cent, — 

Castor Oil 5 parts by weight 

Resin 48 „ „ 

Phenol 12 „ 

90-per-cent. Alcohol ... 85 „ „ 

Dissolve ; in the solution impregnate 90 parts of purified gauze, 
and press until the weight is 215 ; dry. 
Salicylic gauze, 10 per cent. — 

Salicylic Acid 12 parts by weight 

90-per-cent. Alcohol ... 68 „ „ 

Distilled Water .... 70 

Dissolve ; impregnate 90 parts by weight of purified gauze in the 
mixture, and press until the weight is 215 ; dry. If desired a gauze 
of the same type as carbolic can be prepared, using an equivalent 
quantity of the oil, resin, and alcoholic mixture in place of the mixture 
of alcohol and water. 

Boric acid gauze, 10 per cent. — 

Boric Acid 12 parts by weight 

Hot Distilled Water ... 138 

Gauze 90 „ »> 

Press to obtain 215 parts, and dry. 
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Thymol gauze, 2 per cent, — 

Thymol 3 parts by weight 

Resm 5 „ „ 

Spermaceti 50 ,, „ 

Alcohol (90 per cent.) ... 50 „ „ 

Gauze 92 „ „ 

Moisten the gauze with the solution, place in a hot press, squeeze 
two or three times to distribute the medicament evenly, and dry. 
Iodised gauze, 10 per cent. — 

Purified Gauze .... 90 parts by weight 

Place in a wide-mouthed stoppered bottle, and heat to 100° C. 
Then take of— 

Iodine 10 parts by weight 

Wrap in blotting-paper, and drop into the jar ; heat until the gauze 
is unifonnly impregnated. 

Iodoform gauze, 10 per cent, — 

Iodoform 10 parts by weight 

Methylated Ether .... 70 „ „ 

Gauze 90 „ „ 

Dissolve the iodoform in the ether, moisten the gauze, wrap in 
paper, press quickly, and dry in the dark, away from lights or fires. 
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CHAPTER XXXVIII 

ALKALOIDAL ASSAY OF CRUDE DRUGS 

Aconite Root 

No practical method for the separation of the alkaloids of aconite 
root is available, .but the following modification of Farr and Wright's 
method, by which the ether-soluble alkaloid is determined, affords 
probably the best indication of the value of the drug. 

Extraction of Drug, — Introduce 10 grammes of aconite root, in 
No. 40 powder, into a 200-c.c. stoppered flask, add 75 c.c. of 70-per- 
cent, alcohol, and set aside, shaking at intervals, for twenty-four hours. 
Transfer the contents to a small percolating tube, and, when droppings 
ceaEe, add 70-per-cent. alcohol until 150 c.c. of percolate has been 
collected. Avoid loss by evaporation. 

Extraction of the alkaloid as s^dphaie. — Evaporate the tincture 

to dryness at a temperature not exceeding 60° C. Add 5 c.c. of 

N . . ' " . . 

H^jSO^ and 25 c.c. of distilled water, warm, and when the extractive is 

dissolved, filter into a separator, washing with about 25 c.c. more water. 

Extraction as free alkaloid, — Add 25 c.c. of ether and 2 c.c. of 
solution of ammonia 0-959, and agitate. Draw off the lower layer, and 
filter the ethereal solution of alkaloid into a small flask. Return the 
alkaline liquid to the separator, and again extract with 15 c.c. of ether. 
Agitate, and separate as before. Repeat the extraction with two other 
portions (10 c.c. each) of ether. 

Titration. — Evaporate the combined ether-solutions to drjoiess, 

N 

10 

N 
cochineal indicator, and titrate back with - KOH. 

N 
Each c.c. of — H^SO^ in combination with alkaloid corresponds to 

0O64 gramme of aconitine. Yield from 0-35 to 0*6 per cent. 

Belladonna Leaves (U.S.P. method) 

Preparation of tincture, — Introduce 10 grammes of leaves, in No. 60 
powder, into a stoppered flask, with 10 c.c. of chloroform and 40 c.c. 
of ether. Shake, and stand for ten minutes. Add 2 c.c. of solution of 



and dissolve the residue in 3 c.c. of ^^ H^^SO^. Add a few drops of 
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ammonia 0959 and 3 c.c. of water. Shake well at frequent intervals 

during an hour. Transfer the contents to a small percolating tube 

connected with a separator, and, when droppings cease, pack tighter 

by aid of a glass rod and add 50 c.c. of chloroform-ether mixture by 

degrees. 

Extraction of alkaloid cw sulphate. — Add to the contents of the 

N 
separator 6 c.c. of HgSO^ and 20 c.c. of water, shake well, separate, 

and draw oil the acid solution. Twice repeat the extraction with 
13 c.c. of acid mixture and separate. 

Extraction cw free alkaloid. — Mix the acid solutions in a separator, 
make alkaline with anmionia, and shake out with three successive 
portions (10 c.c. each) of chloroform. Allow the chloroform to 
evaporate spontaneously. 

Titration. — Dissolve the residue in 3 c.c. of ether, and allow this 

N 
also to evaporate. Add 3 c.c. of -^ H^SO^ and titrate back with 

N 

p_ KOH, using cochineal as indicator. 

ou • 

N 
Each c.c. of - - HjSO^ in combination with alkaloid corresponds to 

0287 gramme of the total mydriatic alkaloids of belladonna reckoned 
as atropine. Yield averages 0*3 per cent. 

Henbane and stramonium may be assayed in a similar manner. 

Belladonna Root (Dunstan and Ransome) 

Extraction of alkaloids from root. — Take 20 grammes in fine powder, 
pack in a cartridge, and exhaust by means of Soxhlet apparatus with 
a mixture of equal parts of absolute alcohol and chloroform. 

Preparation of a clean spirituous solution of alkaloid. — Transfer the 
solution of alkaloids to a separator and agitate with two lots (25 c.c. 
each) of distilled water. Wash the mixed dilute spirituous solutions 
of the alkaloids which result with 5 c.c. of chloroform to remove 
traces of fat. 

Extraction of free alkaloid. — Make alkaline with anmionia and 

extract the liberated alkaloid with two lots (20 c.c. each) of chloroform. 

Allow to evaporate spontaneously. 

N 
Titration. — Add 3 c.c. of HgSO^ and 5 c.c. of water. Warm 

N 
until dissolved, and titrate back with - KOH, using freshly-made 

ou 

cochineal as indicator. 

N 
Each c.c. of H2SO4 in combination with alkaloid corresponds 

to 0287 gramme reckoned as atropine. 
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Cinchona Bark (official process) 

When used for purposes other than obtaining the alkaloids or 
their salts, cinchona bark should yield between 5 and 6 per cent, of 
total alkaloids, of which not less than half must consist of quinine and 
cinchonidine. 

Details of assay process. — 

Red Cinchona Bark in No. 60 powder .• 20 grammes 
Calcium Hydroxide (fresh) . . . . 6 „ 
Distilled Water ' 20 c.c. 

Triturate very thoroughly in a porcelain mortar and allow to 
stand for two hours, when it should present the appearance of a 
moist dark brown powder in which no lumps are visible. 

Transfer the powder to a suitable flask fitted with a reflux 
condenser, and add 130 c.c. of benzolated amylic alcohol. Boil for 
half an hour, allow to settle, and decant the clear liquid on to a filter, 
leaving the partially exhausted powder in the flask. 

Note. — A convenient condenser may be made by fitting the flask with a good 
cork, through which a glass tube of fairly wide bore and about six feet in length 
is passed. The large surface exposed to the air is quite sufficient to condense the 
greater part of the vapour. Another plan consists in placing a good-sized funnel 
in the flask, and then standing another flask, containing cold wat«r, in the mouth of 
the funnel. 

Add more benzolated amylic alcohol to the powder, boil as before, 
decant, and filter. 

Repeat this operation a third time, then turn the contents of 
the flask on to a filter, washing out the flask with a little more benzo- 
lated amylic alcohol. The washings added to the previous filtrates 
should amount to about 200 c.c. 

Introduce the mixed filtrates, which now contain the whole of 
the alkaloids, while still warm, into a stoppered glass separator, and 
add— 

Dilute Hydrochloric Acid ... 2 c.c. 
Distilled Water (warm) . . . . 12 „ 

Shake well together, allow the acid liquid to separate, and draw 
off. 

Repeat the operation three times, finally mixing the acid Uquids, 
which will contain the alkaloids as hydrochlorides. While still 
warm exactly neutralise with solution of ammonia, and concen- 
trate to 16 c.c. Cool, and add 1*5 grammes of tartarated soda 
(KNaC^H^Og) dissolved in 3 c.c. of distilled water. Stir well with 
a glass rod and set aside. At the end of three hours the precipitate, 
which consists of the mixed tartrates of quinine and cinchonidine, 
is collected on a filter, washed with distilled water, and dried at 
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100° C. (The mother-liquor and washings are reserved for further 
treatment.) These tartrates contain practiqally eight- tenths of their 
weight of alkaloid, so that if the total weight is multipUed by eight 
and divided by ten, it gives the weight of quinine and cinchonidine 
in 20 grammes of bark, and this weight multiplied by five gives the 
amoimt in 100 grammes. 

To the mother-liquor from the above, add solution of ammonia 
in slight excess. Collect, wash, and dry the precipitate, which consists 
of quinidine and cinchonine with other alkaloids of cinchona. The 
weight of these multiplied by five, and added to the percentage of 
quinine and cinchonidine, gives the percentage of total alkaloids in 
the bark. 

Coca (U.S.P. method, a modification of Keller's) 

This is one of the most difficult drugs to assay properly, and with 
our present knowledge it is not practicable to do more than determine 
the proportion of total ether-soluble alkaloid. 

Extraction of the drug, — ^Place 10 grammes of coca leaves, in 
No. 60 powder, in a stoppered flask with 10 c.c. of chloroform and 
40 c.c. of ether. Shake, stand ten minutes, add 2 c.c. of solution of 
ammonia and 3 c.c. of water, and shake well at intervals during one 
hour. Transfer the contents of the flask to a small percolating tube 
connected with a separator, and, when droppings cease, pack more 
tightly by aid of a glass rod, and continue percolation with a 
further 50 c.c. of chloroform-ether mixture. Carefully avoid loss by 
evaporation. 

Extraction as sulphate. — Add to the contents of the separator 

N 
6 c.c. of H2SO4 and 20 c.c. of water, shake, and draw off the acid 

solution. Twice repeat the extraction with 10 c.c. of acid-mixture 

and separate. 

Extraction as free alkaloid. — ^Mix the acid solutions in a separator, 

make alkaline with ammonia, and shake out with three successive 

portions (20 c.c. each) of ether. Allow the ether to evaporate 

spontaneously. 

N 
Titration. — Dissolve the residue in 4 c.c. - H3SO4 and titrate 

N 
back with KOH, using cochineal as indicator, 
ou 

N 
Each c.c. of H2SO4 in combination with the alkaloids corresponds 

to 003 gramme reckoned as cocaine. 

Yield should not be less than 0-5 per cent. 
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Cclchicum Seed 

Extraction ofArug. — ^Place 10 grammes of colchicimi seed, in No. 60 
powder, in a stoppered flask with 100 c.c. of a mixture of — 

Ether 77 fluid parts 

Chloroform 26 „ „ 

90-per-cent. Alcohol 8 „ „ 

Solution of Ammonia . . . ' . . 3 „ „ 

and shake occasionally during twelve hours. Transfer to a percolating 
tube and collect 50 c.c. (avoiding loss by evaporation), equivalent 
to 5 granmies of drug. Evaporate to dryness. Dissolve the residue 
in 10 c.c. of ether, add 5 c.c. of water, stir, and evaporate off the ether. 

Preparation of aqueous solvtion, — Filter the aqueous solution by 
means of a filtering tube. Redissolve the insoluble matter in 5 c.c. 
more ether, add 5 c.c. of distilled water, evaporate ether, and filter as 
before. Wash with 5 c.c. of water. 

Extraction as free alkaloid. — ^Mix the combined aqueous solutions, 
and shake with three lots (10 c.c. each) of chloroform. Allow the 
chloroform to evaporate, and dissolve the residue in a little alcohol ; 
evaporate, and dry at 100° C. until weight remains constant. 

The weight of alkaloid multiplied by twenty gives the percentage 
of colchicine. Yield should not be less than 045 per cent. 

Conium Fruits 

Extraction of drug, — ^Place 10 grammes of coniimi, in No. 60 powder, 
in a stoppered flask with 100 c.c. of a mixture of — 

Ether 98 fluid parts 

. 90-per-cent. Alcohol 8 „ „ 

Solution of Ammonia 3 „ „ 

and shake occasionally during four hours. Transfer to a percolating 

tube and collect 50 c.c. (avoiding loss by evaporation), representing 

6 grammes of drug, and make slightly acid with sulphuric acid. 

Extraction as sidphate. — ^Evaporate the ether on a water-bath at 

a temperature below 60° C, add 15 c.c. of 90-per-cent. alcohol, and set 

aside for the ammonium sulphate to crystallise. Filter, wash the 

crystals with a little alcohol, and nearly, but not quite, neutralise the 

filtrate with sodium carbonate. Solution must be left faintly add. 

Evaporate to 3 c.c. on a water- bath, add 3 c.c. of water and two drops of 

N 

" HjS04, transfer to a percolator, and shake with 10 c.c. of ether to 

remove fat, which reject. 

Extraction as alkaloid. — ^Make very slightly alkaline with powdered 
sodium carbonate, and shake out with three successive portions (10 c.c. 
each) of ether. 

17 
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Determination as hyd/rocUoride, — ^To the combined ethereal solutions 
contained in a tared beaker add, drop by drop, 5 per cent, solution of 
hydrochloric acid, untU in slight excess, and evaporate the ether over a 
water-bath at a temperature below 60^ C. Add a few c.c. of alcohol 
and evaporate again to remove excess of acid. Repeat this operation, 
temperature never exceeding 60° C. Weight of residue multiplied 
by 0*777 x 20 gives the percentage of coniine. 

Yield should not be l^ss than 0-5 per cent. 

Ouarana 

Extraction of drug. — Shake 6 granmies of guarana, in No. 60 

powder, with 120 c.c. of chloroform and 6 c.c. of solution of ammonia 

at intervals for an hour, and allow to stand for four hours. Filter 

100 c.c. (equivalent to 5 grammes of drug) and distil off the chlbroform. 

N 
Extraction as alkaloid. — ^Dissolve the residue in 2 c.c. of - H^iSO^ 

and 20 c.c. of warm water. Cool, and filter into a separator, washing 
with a little water. Add 2 c.c. of solution of ammonia and 20 c.c. of 
chloroform, and shake. Separate, draw off, and repeat with two further 
portions (10 c.c. each) of chloroform. 

Distil off or evaporate the chloroform, and moisten the dry residue 
with ether. Allow to evaporate spontaneously, and dry in a water- 
oven, avoiding loss by decrepitation, until weight is constant. The 
weight multiplied by twenty gives the percentage of alkaloidal 
principles ; these should not be less than 3-5 per cent. 

Hydrastis (modification of Keller's process) 

Extraction of the drug. — Introduce into a stoppered flask 15 grammes 

of hydrastis, in No. 60 powder, and 150 c.c. of ether. Shake occasionally 

during ten .minutes ; add 5 c.c. of solution of ammonia, and shake at 

intervals during half an hour. Then add 15 c.c. of water, shake 

imtil the material collects into balls, and at once pour off 100 c.c. 

of the clear solution into a separator. 

N 
Eoctraction as svlphate. — ^Add 15 c.c. of - H^SO^, shake, separate, 

and draw off the acid liquid. Repeat with two further portions of 
acid, 5 c.c. each, mixed with 5 c.c. of water. 

Extraction as alkaloid. — Place the mixed liquids in another separator, 
make alkaline with ammonia, and extract with three portions (20 c.c. 
each) of ether. 

Determination as alkaloid. — ^Allow the ether to evaporate from 
the mixed ethereal solutions, and dry in a water-oven until the weight 
remains constant. The weight multiplied by ten gives the percentage 
of hydrastine. It should not be lower than 2*5 per cent. 
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Hyo9cyamu8 

This is assayed in a similar manner to that given for belladonna 
leaves, except that 25 grammes of powdered drug is taken, and the 
quantity of chloroform-ether mixture is increased to 100 c.c. 

The yield should not be less than 008 per cent, of alkaloid, reckoned 
as atropine. 

Ipecacuanha 

This is most conveniently -assayed by taking 20 grammes of 
the root, in No. 60 powder, and exhausting with alcohol, as described 
under Extractum Ipecacuanhse Liquidum, afterwards proceeding 
with the assay as there given. 

Jaboranii 

Extraction of drug. — ^Moisten 10 grammes of jaborandi, in No. 60 
powder, with 2 c.c. of ammonia and 3 c.c. of chloroform, mix quickly, 
and pack in a percolating tube. Percolate with chloroform containing 
2 per cent, of solution of ammonia until exhausted, about 100 c.c. being 
generally sufficient. 

Extraction as sulphate. — ^Pour into a separator and extract with 

N 
20 c.c. of y Hj^SO^ mixed with 10 c.c. of water, divided into three 

portions. 

Extraction as alkaloid. — Transfer the mixed acid liquids to another 

separator, make alkaline with ammonia, and shake out with 45 c.c. 

of chloroform, divided into three portions. Allow the chloroform 

N 
to evaporate, add 7 c.c. — HjSO^, and warm. Titrate back with 

N 

— KOH, using cochineal as indicator. 

oO 

N 
Each c.c. of — H5SO4 = 0-0206 gramme of alkaloids (mainly pilo- 
carpine). The yield from Pilocarpus microphyllus should be about 
0-5 per cent. P, Jaborandi rarely comes into the market. 

Nux Vomica (this is practically the U.S.P. modification 
of Keller's process) 

Extraction of the drug. — ^Introduce into a stoppered flask 
20 grammes of nux vomica, in No. 60 powder, and add 200 c.c. of 
the following mixture : 

Ether 138 c.c. 

Chloroform 44 „ 

90-per-cent. Alcohol 13 „ 

Solution of Ammonia 5 „ 

Shake occasionally during two hours, and allow to stand for 
twelve hours. 
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Extraction as sulphates. — ^Filter off 100 c.c. (representing 10 grammes 

N 
of nux vomica) into a separator, add 15 c.c. ^ HjSO^. Shake 

carefully to prevent emulsification, separate, and draw off the acid 

liquid. Repeat the extraction with two further portions (5 c.c. each) 

N 

H2SO4, miying them all in a separator. 

Eoctraction as alkaloids, — To the combined acid solutions add 25 c.c. 
of chloroform and sufficient ammonia to give a distinct alkaline 
reaction. Shake and separate. Repeat with two further portions 
(15 c.c. each) of chloroform. 

Oxidation of the hrudney by nitric acid, to di-nitro-brucine. — Allow the 
chloroformic solutions to evaporate, dissolve in 15 c.c. of 3 per cent. 
H2SO4, and adjust the temperature to 15° C. Add 3 c.c. of a cooled 
mixture of equal volumes of nitric acid 142 and water, shake, and 
set aside for exactly ten minutes, shaking gently three times during 
the interval. 

Extraction of strychnine. — Add 25 c.c. of 10 per cent, sodium 
hydroxide solution, rotate, add 20 c.c. of chloroform, separate, and filter 
the chloroformic solution (having previously moistened the filter with 
chloroform). Extract twice more with 10 c.c. chloroformeach time. 
Allow the chloroform to evaporate spontaneously, a little amylic 
alcohol being added to prevent decrepitation. The crystals are occa- 
sionally obtained perfectly white, but are more often slightly tinted. 

N 
Titration, — To the alkaloidal residue add 6 c.c. HjSO^, about 

N 
80 c.c. of water, and titrate back with KOH, using fresh cochineal 

N 
as an indicator. Each c.c. of - H^SO^ in combination is equivalent 

to 0-03317 gramme of strychnine. 

The yield of strychnine varies from 10 to 1*55 per cent. 

Note. — Instead of the above, 5 gi-ammes of nux yomica, in fine powder, may be 
exhausted in a Soxhlet apparatus with a mixture of 40 c.c. of chloroform and 10 c.c. 
of ether, and the alkaloids shaken out and purified in the usual way. This is Dunstan 
and Short*s process, and gives accurate results. 

Ojnum (official process) 

Any variety of opium may be used for tincture of opium, provided 
that when dry it contains not less than 7-5 per cent, of anhydrous 
morphine. For every other official galenical, however, it must contain 
when quite dry not less than 9*5 per cent, nor more than 10*5 per cent, 
of anhydrous morphine. 

Opium yielding when dry more than 10 per cent, of anhydrous 
morphine may be diluted to that percentage with opium of weaker 
percentage, or with milk-sugar. 
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To dilute opium rich in morphine with opium of poorer quality, 
the percentage strength of the two samples having been ascertained 
by direct assay, the correct proportions are arrived at by a simple 
calculation. 

Thus, supposing one sample of opium contained 14 per cent, of 
morphine and another 8 per cent. ; then — 

14 per cent. = 4 over 10 
8 „ =2 under 10 

Therefore proportionately two parts of the stronger opium (14 per 
cent.) must be mixed with four parts of the weaker (8 per cent.) 
to produce six parts of 10 per cent, opium. 

Details of assay process. — Triturate together in a small mortar the 
following : 

Opium, dried at 100° C, in No. 50 powder 14 grammes 

Lime, freshly slaked 6 „ 

Distilled Water 40 c.c. 

When a uniform mixture results add 100 c.c. more water, and 
stir occasionally during half an hour to promote decomposition of 
the natural alkaloidal salts. 

Filter the mixture into a wide-mouthed stoppered bottle having 
a capacity of 200 c.c. The filtrate will contain, besides the morphine, 
which is dissolved in the lime-water, a little extractive, and traces 
of other alkaloids. Continue filtration until exactiy 104 c.c. has 
collected, corresponding to 10 grammes of the powdered opium. 

To the 104 c.c. of filtered liquid add — 

Alcohol, 90 per cent .10 c.c. 

Ether 50 „ 

Shake vigorously and add — 

Ammonium Chloride 4 grammes 

Shake well and frequently during half an hour; set aside for 
twelve hours for the morphine to crystallise out. The precipitation 
df the alkaloid is brought about by the ammonia liberated by the 
calcium hydroxide. 

Now counterbalance two small filters; place one within the 

other in a small glass funnel in such a way that the triple fold of 

the inner filter rests upon the single fold of the outer filter ; moisten 

the filters with ether. Remove the ethereal layer of the liquid in the 

bottie as completely as possible by means of a pipette, and transfer 

to the filter ; rinse out the bottle with 20 c.c. of ether, allow to separate, 

and remove by means of a pipette as before ; now wash the filter 

with 10 c.c. of ether, added slowly and in portions. 

NoTB. — The foregoing treatment with ether practically removes all alkaloids 
' except morphine ; a little morphine dissolves in the ether and ia lo8t» but aa this lo68 
is constant for the ether used, it is allowed for in the final calculations. 
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Let the filter dry in the air, and pour the liquid from the bottle 
in such a way as to transfer the crjrstaUised morphine as completely 
as possible. When all the Uquid has passed through, wash the 
remainder of the morphine from the bottle with morphinated water. 

Wash the crystals with morphinated water imtil they are prac- 
tically free from colour ; allow the filters to drain, and dry first by 
pressing between sheets of bibulous paper, afterwards at a temperature 
between 55° and 60® C, and finally at 110° C. for two hours ; weigh 
the crystals in the inner filter, counterbalancing with the outer filter. 

Check. — Dissolve 0-5 gramme of the crystals obtained as above in 

20 c.c. H JSO4, and titrate back with - - KOH, using cochineal as an 
W) xuu 

N 
indicator. Each c.c. — HjS04 in combination = 0-0283 gramme of 

anhydrous morphine. 

The weight of pure anhydrous morphine in the total weight of 
impure crystals, as indicated by twice the titration figure, jAus 0104 
(correction for loss of alkaloid during process), should not be less 
than 0*95 and not more than 1-05 grammes, corresponding to about 
10 per cent, of anhydrous morphine in the powdered opiimi. 

Example. — Supposing the weight of the crystals in the filter before 
titration was I'lO grammes, and that 0*5 gramme of these crystals, titrated 
as above, indicated 0*48 gramme of pure anhydrous morphine. Then 
I'l grammes would contain 1*056 grammes of pure anhydrous morphine, 
and 1*056 + 0*104 (the correction for loss of morphine during the 
process) = 1*160 grammes in 10 grammes of the dried opium ; therefore, 
unless required for making tincture of opium, etc., every 86*2 parts of the 
dry powder of the strength indicated above must be diluted to 100 parts 

with sugar of milk (^^ A ^*^ = 86*2) . 

Morphinated uxUer is prepared by digesting pure morphine in 
chloroform- water until the latter is saturated, and filtering. 

Physostigma 

Extraction of the drug. — Introduce 20 grammes of physostigma, in 
No. 60 powder, into a 250-c.c. stoppered flask, add 200 c.c. of ether, 
and shake during ten minutes. Add 10 c.c. of 5-per-cent. NaHC03 
solution, and shake occasionally during four hours. 

Extraction as sulphate. — Allow to settle, and decant 100 c.c. 
( = 10 grammes physostigma) into a separator, make slightly acid with 
H2SO4, and add 10 c.c. of water. Shake and separate. Twice repeat 
with acidulated water. 

Extraction as alkaloid. — Mix the combined acid solutions in another 
separator, make alkaline with NaHCOg, and extract with three lots of 
ether (20 c.c. each). 
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Titration, — Allow the mixed ethereal solutions to evaporate, and 

N 
dissolve the residue in 5 c.c. -- H^SO^ and 20 c.c. of neutral ether^ 

rinsing with 80 c.c. of water into a flask ; add a few drops of cochineal, 

N 
and titrate the excess of acid with - KOH. 

50 

N 
Each c.c. of — HgSO^ss 0O273 gramme of alkaloid reckoned as 

physostig^mine. 

The yield is about 0-15 per cent. 

Jalap 

Introduce 10 grammes of jalap, in No. 60 powder, into a perco- 
lating tube, and slowly percolate with ether until 50 c.c. of percolate 
has collected. Evaporate the ether in a tared dish. The residue, 
multiplied by ten, gives the percentage of ether-sohible resin. 

Continue percolation with rectified spirit imtil 100 c.c. has been 
obtained. Transfer 20 c.c. to a separator, add 20 c.c. of chloroform, 
mix, and add 20 c.c. of water. Shake vigorously for about one minute. 
Separate and draw off the chloroformic solution into a tared beaker ; 
wash the contents of the separator with 5 c.c. more chloroform. 
Evaporate the mixed chloroformic solutions over a water-bath, and 
dry to constant weight. This weight, multipUed by fifty, gives the 
percentage of resin insoluble in ether. 

The total yield of resin should not be less than 7 per cent., of which 
not more than 15 per cent, should be soluble in ether. 

Balsam of Peru 

Place 1 gramme of the sample in a separator with 30 c.c. of purified 

N 
ether. Add 20 c.c. of — NaOH, shake for about a minute, and set 
2 

aside until separation takes place. Run off the lower alkaline layer 

into another separator. « 

N 
Again shake the ethereal solution, with 10 c.c. of NaOH, draw 

off the alkaline layer into the second separator, and wash the mixed 
Uquids with 10 c.c. of purified ether, adding the ethereal washings 
to the first separator. Wash the mixed ethereal solutions with two 
successive portions (5 c.c. each) of distilled water. 

Draw off the purified ethereal solution of cinnamein into a 100-c.c. 
wide-^mouth flask, and heat gently until odour of ether has practically 
disappeared ; add 1 c.c. of absolute alcohol, and dry in a water-oven 
for half an hour. Cool in a desiccator, and weigh. 

The weight of the residue (cinnamein) should not be less than 
56 per cent, of the balsam taken. 
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Fit the flask with a long tube to act as an air-condenser, add 

N 
20 c.c. of KOH (alcoholic) and 20 c.c. of rectified spirit, and boil on 

a water-bath for one hour. Dilute with 50 c.c. of distilled water, add 

N 
1 c.c. of solution of phenolphthalein, and titrate back with - H3SO4. 

Each gramme of oily residue (cinnamein) should require about 
0*235 gramme of KOH for saponification. 
Example, — 

Weight of Balsam taken = 1'408 gramme 
„ Cinnamein =0'836 „ 

Corresponding to 59*4 per cent. 

N 
This requires 7 c.c. KOH for saponification. 
2 

1 C.C. ^ KOH = 002787 gramme KOH 
2 

.-. 7 C.C. „ = 019509 

.-. 1 gramme of residue = ^".^^^^ =^ 0-233 gramme KOH 

0*836 

Balsam of Tolu 

Warm 5 grammes of the balsam \fith 25 c.c. of purified carbon 
disulphide, and decant. Warm the residue with a further quantity 
of 10 c.c. of carbon disulphide, and decant the clear solution. Heat 
the mixed liquids gently imtil most of the solvent has disappeared, 
and finish by drying to constant weight. 

The residue should be distinctly crystalline, and should require 
not less than one-third its weight of KOH for saponification when 
tested as described under Balsam of Peru. 

Cantharides (Qreenish's process) 

Moisten 20 grammes of cantharides (in fine powder) with 3 c.c. of 
strong hydrochloric acid, pack in a Soxhlet, and extract with 80 c.c. 
of benzene for one hour on a sand-bath ; remove the flask, distil ofE 
the benzene, add 105 c.c. of water, and boil for ten minutes under a 
reflux condenser. Let the oil rise, and pipette off the aqueous liquid 
into a 500-c.c. separator ; repeat the boiling four times with 50 c.c. 
of water for five minutes. Mix the aqueous liquids and shake out 
with 30, 30, 20, and 20 c.c, respectively, of chloroform, evaporate 
the chloroform completely, wash the residue with 5, 5, and 3 c.c. 
of a mixture of equal parts of absolute alcohol and petroleum ether 
(previously saturated with cantharidin), filtering through a plug of 
absorbent cotton in a small funnel ; then wash with petroletun spirit 
till the solvent leaves no residue on evaporation. Wash the cotton, 
with the adhering cantharidin, with a little chloroform into the flask, 
dry at about 65° C, and weigh. Yield, 0*3 to 0*8 per cent. 



RUBBER PLASTERS 265 

Assay of Plasters having Rubber Basis 

Exativple : Assay of Belladonna Plaster. — Introduce into a beaker 
50 c.c. of chlorofonn, 3 c.c. of solution of ammonia, and 10 grammes 
of the rubber plaster cut into thin strips. Stir until the plaster is 
removed from the cloth, and pour off the clear liquid. Wash the 
residue with 25 c.c. of chloroform and 1 c.c. of solution of ammonia, 
and add the washings to the first portion. Repeat this operation. 
Dry the cloth in a water-oven, weigh, and subtract its weight from 
the 10 grammes of plaster originally taken. 

Add to the chloroformic solution 80 c.c. of rectified spirit, stir, 
and allow to stand imtil the rubber separates into a compact mass. 
Decant the supernatant liquid into a separator, washing the rubber 
with a few c.c. of a mixture of equal parts of chloroform and spirit ; 

add 20 c.c. of - 11.^0^, and agitate very gently for two minutes, 

avoiding the formation of an emulsion. 

Draw off the chloroformic solution, and again extract it with 

N 
four more portions (10 c.c. each) of H^SO^. 

z 

Mix the acid solutions of alkaloids, alkalise with ammonia, and 
extract with three portions (10 c.c. each) of chloroform. 

Mix the chloroformic solutions of alkaloids in a flask, and evaporate 

the solvent by the aid of a water-bath. To the dry residue add 1 c.c. 

N 
of chloroform and 50 c.c. of — HjjS04, warming on a water-bath, with 

an occasional shake, imtil the chloroform evaporates. Cool, and 

N 
titrate back with — KOH, using cochineal as an indicator. 
50 

Each c.c. of - H2SO4 in combination corresponds to 0-0287 gramme 

of alkaloid (reckoned as atropine) present in 10 grammes of the spread 
cloth. 
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CHAPTER XXXIX 

ASSAY OP ESSENTIAL OILS 

All essential oils either pre-exist in plants, or are formed under the 
action of ferments by the splitting-up of resins, glucosides, and similar 
bodies. The essential oils which occur naturally are sometimes 
found in distinct cells, as in the glands of the orange and lemon, in 
tubes, as in the vittse of umbellifers, or in deep-seated tissue, as m 
cinnamon bark. In other instances they are found associated with 
resins, as oleo-resin of copaiba, or with gum-resins, as ammoniacum. 
Essential oils obtained from different parts of the same plant fre- 
quently differ not only in their physical, but in their chemical 
properties — as oil from cinnamon bark and the oil from the leaves. 
Unlike fixed oils, essential oils have a harsh feeling when rubbed 
on the fingers ; they are all inflammable, burning with a luminous 
flame with the production of much carbon. 

The greater number are obtained by distilling the oil-bearing 
parts of the plant with steam ; although their boiling-points may 
be higher than that of water, the oils are carried over in a state of 
minute division with the aqueous vapour. In this way are obtained 
the essential oils of chamomile, cloves, cinnamon, cassia, cubebs, 
eucalyptus, lavender, peppermint, all the oils derived from um- 
belliferous fruits, etc. The oils from the rinds of the fruits of the 
Citrus species, as lemon andbergamot, cannot be distilled in the ordinary 
way, but are obtained by expression. The odorous principles of 
most flowers are so sparingly distributed and of so delicate a character 
that they cannot be prepared by either distillation or expression. 
The usual method employed for their extraction consists in placing 
the flowers between sheets of cotton wool soaked in an odourless 
hydrocarbon, from which the perfume may be recovered by macerating 
with purified alcohol (enfleurage). See also Distillation of Volatile 
Oils and Medicated Waters. 

All volatile oils oxidise in contact with air. They should there- 
fore be preserved in well-stoppered bottles away from the light. 
When required to be dissolved in alcohol, as in the preparation of 
perfumes, such of them as are soluble should be mixed with an equal 
bulk of alcohol, it having been found by experience that not only is 
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oxidation retarded, but in most cases the oil improves in odour, 
especially on keeping. 

In the examination and valuation of essential oils, much may 
be learned by a careful study of such physical data as are derived 
from determinations of gravity, rotation, and fractionation ; but in 
such oils as those of lavender and cinnamon, which contain definite 
odorous principles, it becomes necessary to determine the percentages 
of such bodies. Exact processes are generally appUcable for the 
assay of the following : 

Aldehydes. — Citral, benzoic and cinnamic aldehydes. 

Esters, — Bomyl acetate, and other esters of bomeol. 
Linalyl acetate, and other esters of linalool. 
Gteranyl acetate, and other esters of geraniol. 

Phenols. — Thjmiol, eugenol, carvacrol. 

Alcohols, — Bomeol, linalool, geraniol, rose alcohols, santalol, 
menthol. ^ 

Determination of Aldehydes and Ketones 

The following process — Schimmel's — is only applicable to those 
aldehydes and ketones which form, with concentrated bisulphite 
of sodium solution, crystalline compoimds soluble in boiling water. 
Such are cinnamic and benzoic aldehydes, and the ketone carvol 
contained in the oils of dill, caraway, and green mint. 

Necessary apparatus, — A glass flask holding about 70 c.c, the 
neck graduated in c.c. subdivided into tenths. These are known on 
the market as Hirschsohn's flasks. 

Solution of sodium bisulphite, 30 per cent. 

About 40 c.c. of the bisulphite solution is brought to the boiling- 
point in the flask, 10 c.c. of the oil immediately added, and thoroughly 
agitated for half an hour. Any aldehydes or ketones present combine 
with the bisulphite to form definite compounds, which dissolve in the 
hot aqueous solution. The reaction that takes place is analogous to 
the behaviour of ordinary aldehyde with sodium bisulphite solution : 

CHg.CHO+NaHSOa = CHg.CHO.NaHSOa 

or with ordinary acetone — 

CHj.CO.CHa + NaHSOa = CHg.CO.CHa.NaHSOa 

A3 a rule the bisulphite compound completely dissolves, the 
non-aldehydes forming a clear oily layer on the surface ; but to ensure 
completion of the reaction the flask should be immersed in a water- 
bath for a couple of hours or so. The flask is then allowed to 
cool, and filled up with more bisulphite solution, so that the non- 
aldehydes may be measured in the graduated neck of the flask. 
The figure obtained, multiplied by ten, gives the percentage of 
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non-aldehydes, which, again, deducted from 100, indicates the 
percentage of aldehyde or ketone. 

Determination of Esters (Ethereal Salts) 

All ethereal salts undergo hydrol3rsi8 (saponification) when they 
are heated with alkalies ; thus, ethyl acetate wanned with solution of 
potassium hydroxide yields potassitun acetate and ethyl alcohol : 

CHa.COOCaHj-f KOH = CHs.COOE+CaHjOH 

It follows, then, that the esters in essential oils may be determined 
by saponifying them with a definite volume of dcoholic potash, 
titrating back the uncombined alkali with sulphuric acid. The 
reason for using an alcoholic solution of the alkali is the insolubility 
of most ethereal salts in water, and the consequent slowness with 
which the reaction proceeds if aqueous alkali is used. 

Take a definite weight of the oil (about 2 grammes), mix with 

N ' 
20 C.C. — KOH (alcoholic), and boil for thirty minutes imder a reflux 
2 

N 
condenser, cool, and titrate the excess of alkali with - H^SO^, using 

phenolphthalein as an indicator. 

Example, — Supposing 2 grammes of French lavender oil is taken 

N 
for examination, and it is found that 13 c.c. of — H2SO4 is required to 

2 

N 
neutralise the excess of alkali. This indicates that 7 c.c. of -^ KOH 

has entered into combination. The principal ester present is linalyl 
acetate, and the reaction is expressed by the following equation : 

CioHiyO.CHa.CO+KOH = C.oH^OH+CHg.COOK 

2)19?68 2)55^1 

"97-34 27-85 

That is— 

1000 c.c. "-^ KOH = 97-34 grammes linalyl acetate 

I c.c. „ = 009734 gramme „ 
.-. 7c.c. „ = 0-68138 

As 0-68138 gramme of linalyl acetate is contained in 2 grammes, this 
weight, multiplied by fifty, gives the percentage (0-68138x50=34-06 
per cent.). 

Note. — The above equation is applicable in calculating the amount of linalyl 
aoetate in bergamot and lavender oils, as well as its isomer bornyl acetate in oil of 
pine. 

Determination of Alcoholic Bodies 

In the determination of alcohols, such as menthol in oil of pepper- 
mint and bomeol in oil of rosemary, advantage is taken of the fact 
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that these bodies when boiled with acetic anhydride form the acetic 
ester. This is called acetylation. The ethereal salt is then saponified 
and determined as previously described, when the percentage of 
alcohol present is obtained by calculation. 

Exanvple. — See Oleum Mentha Piperite. 

Determination of Phenols 

If exact results are required, Thorn's method must be followed. 
Briefly, this consists in heating benzoyl chloride with a mixture of 
alkali and essential oil (oil of cloves, for instance). On cooUng, 
benzoyl-eugenol separates out, and after purification is weighed 
and calculated to eugenol. 

A simpler process consists in treating a definite volume of oil, in 
a flask having an elongated graduated neck, with 10-per-cent. aqueous 
solution of caustic potash, warming, and allowing the imcombined 
oil to rise to the surface, where it is measured at a temperature of 
15° C. The difference between the reading and the amoimt of oil 
taken is the approximate amoimt of eugenol present. The process is 
applicable for the determination of eugenol in oils of cloves, cinnamon, 
and cassia. 



Oleum Amygdaka Volatile 

Determination of benzaidehyde, — Introduce into a 150-c.c. flask 

10 c.c. of purified kerosene, note the exact weight, add 1 c.c. of the 

volatile oil, and weigh again ; add 20 c.c. of water, with a few drops oi 

N 
phenolphthalein solution, and neutralise exactly with — NaOH ; 

shake vigorously. 

Add from a burette, gradually, sodiimi sulphite solution (1 in 5), 

N 
until 10 c.c. has been added, alternating with enough ^ HCl to main- 

tain the neutrality of the mixture. Add a few more drops of phenol- 
phthalein solution, agitate well, and allow to stand for two hours to 
ensure a permanent condition of neutrality, and then note the number 

of c.c. of ? Ha used. 
2 

Carry out a blank test, identical with the foregoing, except that the 

N 
volatile oil is omitted, and note the amoimt of — HCl used. Subtract 

2 

the number of c.c. required by the blank from the number required in 

* For detailed information regarding the testing of essential oils the student is 
referred to the works on this subject by Schimmel, Parry, etc., and to the numerous 
papers in the pharmaceutical Press by IJmney, Bennett, and others. 
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the original test; each c.c. of the difference corresponds to 0O526 

gramme of benzaldehyde. Yield, about 85 per cent. 

Assay of hydrocyanic acid, — ^Mix in a 100-c.c. flask 1 gramme of 

oil of bitter almond with sufficient water and freshly precipitated 

magnesium hydroxide (washed absolutely free from chloride) to 

make an opaque mixture of about 50 c.c. Add two drops of potassiimi- 

N 
chromate solution, and then from a burette add AgNOj until a 

reddish tint is produced which does not disappear on shaking. 

Not less than 7-5 c.c. nor more than 14*9 c.c. of AgNOj should be 

required, each c.c. corresponding to 0-002684 gramme of hydrocyanic 
acid. 

Okum Cajuputi 

Assay of cined, — Introduce into a beaker 10 grammes of the oil 
in 50 c.c. of petroleum ether. Immerse the beaker in a mixture of ice 
and salt, and add phosphoric acid sp. gr. 1-7, drop by drop, until the 
white magma of cineol phosphate at first formed assumes a yellowish 
or pinkish tint; then transfer the magma to a pressure filter and 
wash with cooled petroleum ether, and dry by pressure between two 
porous tiles. Transfer the dry cineol phosphate to a narrow graduated 
cylinder, and decompose by the addition of a little warm water. The 
volume of the separated oily liquid, multiplied by ten, represents the 
percentage by volimie of cineol. 

The yield should not be less than 55 per cent. 

Oleum CaryophyUi 

Assay for eugenol. — Into a flask with a long neck graduated in 
tenths of c.c, put 10 c.c. of oil of cloves and 100 c.c. of 6-per-cent. 
solution of KOH, and shake for five minutes. When the liquids have 
separated completely, add sufficient potash solution to raise the lower 
limit of the oily layer to the zero graduation mark, and read off the 
amount of residual liquid. This should not be more than 2 c.c, 
indicating at least 80 per cent, of eugenol. 

Oleum Cinnamomi 

Assay for cinnamic aldehyde. — Introduce into a flask, graduated 
in tenths of c.c. on the neck, 10 c.c of the oil and 10 c.c of a 30-per- 
cent, solution of sodium bisulphite, shake, and heat on a water-bath 
until contents are liquefied ;' add successive portions (10 c.c. each) of 
bisulphite, shaking and heating after each addition as before, until 
the flask is three-fourths filled. Continue to heat it on the water- 
bath until the odour of cinnamic aldehyde is no longer perceptible. 
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cool to about 25° C, and add enough bisulpldte solution to raise the 
lower limit of the oily layer to the zero graduation. The residual 
liquid should not measure more than 2*5 c.c, corresponding to at 
least 75 per cent, by volume of cinnamic aldehyde. 

Oleum Eucalypti 

Assay of cineol, — This is carried out as described under Oleum 
Cajuputi ; the yield should not be less than 55 per cent. 

Oleum Limonis 

Assay ofcUral. — Introduce into a tared 150-c.c. flask about 15 c.c. 

of the oil and note exact weight. Add 5 c.c. of water and a few drops 

N 
of rosolic acid solution, and neutralise with KOH. Then carry 

out the determination exactly as described under Assay of Benzalde- 
hyde (oil of bitter almond). Each c.c. of difference corresponds to 
0-03802 gramme of citral. 

The yield of aldehyde should not be less than 4 per cent. 

Oleum MenthcB PiperitcB 

Assay for ester, — Introduce into a tared flask 10 c.c. of oil of pepper- 

N 
mint and note exact weight ; add 25 c.c. - alcoholic KOH, connect 

with a reflux condenser, and boil for one hour. After cooling, titrate 

N 
the residual alkali with - H^04, using phenolphthalein as indicator. 

N N 

Subtract the number of c.c. of - HgSO^ used from the 25 c.c. of -KOH, 

2 Z 

multiply the difference by 9-834, and divide the product by the weight 

in grammes of the oil taken, to And the percentage of menthyl acetate. 

Acetylisaium. — ^Wash the residual oil repeatedly with water, 

transfer it to a flask provided with a ground-glas^ condenser (an 

acetylisation flask), add 10 c.c. of acetic anhydride, about 1 gramme 

of anhydrous sodium acetate, and boil gently for one hour. Cool, 

wash the acetylised oil with distilled water, and afterwards with 

N 

- KOH, imtil the mixture is sUghtly alkaline to phenolphthalein, then 

dry with fused calcium chloride and filter. 

Transfer to a tared 100-c.c. flask 5 c.c. of the dry acetylised oil, 

N 
note the eocact weighty add 50 c.c. of - alcoholic KOH, connect with a 

z 

leflux condenser, and boil for one hour. After cooling, titrate the 

N 
residual alkali with H^SO^, using phenolphthalein as indicator. 
2 
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N 
Subtract the number of o.c. of — H,SO^ used from the 50 c.c. of 

N 

- KOH taken, multiply the difference by 7-749, and divide the product 
2 

by the weight in grammes of the Ary acetylised oU takeUy less the above 

difference multiplied by 0021 ; the quotient represents the percentage 

of mefnthd in the oil of peppermint. 

There should be not less than 8 per cent, of ester, calculated as 

menthyl acetate, and not less than 50 per cent, of total menthol 

(free and as ester). 

Oleum PimentcB 

Assay for eugenol, — Ten c.c. assayed as described under Oil of 
Cloves should yidd not less than 65 per cent, by volume of eugenol. 

Oleum Rosea 

Determination of saponiflcaiion value. — ^Place in a weighing bottle 

about 2 c.c. of the oil and weigh accurately. Transfer it, by the 

N 
aid of a little alcohol, to a 100-c.c. flask, and add 20 c.c. of - EOH 

(alcohoUc). Connect with a reflux condenser, and boil for thirty 

minutes on a water-bath. When cool add 50 c.c. of distilled water and 

N 
a few drops of phenolphthalein, and titrate with - HjSO^. Subtract 

N 
the number of c.c. of H3SO4 used from twenty, multiply the differ- 

ence by 27-87, and divide by the weight in grammes of oil originally 
taken. This gives the saponification value, and should not be less 
than ten nor more than seventeen. 

Oleum Rosmarini 

Ten c.c. assayed as described imder Oil of Peppermint should yield 
2'5 per cent, of ester, calculated as bomyl acetate, and 10 per cent, of 
total bomeol. The factors in this case are 9 -734 and 7 -649 respectively. 

Oleum Santali 

Assay for sarUaloL — Introduce 10 c.c. of the oil into an acetylisation 

flask with condenser, add 10 c.c. of acetic anhydride and 2 grammes 

of anhydrous sodium acetate, and boil gently during an hour and a 

half. Allow to cool, wash with distilled water, and afterwards with 

N 

NaOH imtil the mi^ure is slightly alkaline to phenolphthalein, 

dry with fused calcium chloride, and filter. 

Transfer to a tared 100-c.c. flask 3 c.c. of the dry acetylised oil, 

N 
note weight, add 50 c.c. KOH (alcoholic), connect with reflux 
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condenser, and boil gently during one hour. After cooling, titrate the 

N 
residual alkali with - H2SO4, using phenolphthalein as indicator. 
z 

N 
Subtract the number of c.c. of - HjS04 ^^^ ^^"^ fi^*y> niultiply 

the difference by 11-026, and divide by the weight in grammes of 
acetylised oil taken, less the above difference multipUed by 0O21. The 
quotient gives the percentage of santalol in the oil. 

Assayed as above, sandal oil should yield 90 per cent, of alcohols, 
reckoned as santalol. 

NoTX. — ^The difference referred to above represents the number of c.c. of - alcoholic 
KOH consumed by the acetylised oil. 

Oleum Sinapis Volatile 

Assay of allyl isothiocyanate. — ^Weigh accurately 1 gramme of 

the oil and dilute with 90-per-cent. alcohol to 50 c.c. Transfer 5 c.c. 

N 
of this solution to a 100-c.c. measuring flask, add 50 c.c. -- AgNOj and 

5 c.c. solution of ammonia. Stopper, shake, and set aside in the dark 
for twenty-four hours. Afterwards dilute with water to 100-c.c. mark, 
shake, and filter. 

To 50 c.c. of filtrate add 4 c.c. HNO3 and a few drops of ferric 

N 
ammonium sulphate, and suf&cient - KSCN to produce a per- 
manent red colour. Not more than 5-6 c.c. should be required — 

N 
each c.c. of — r AgNOj consumed corresponding to 000492 gramme 

of allyl isothiocyanate. 

Assayed as above, the oil should yield 92 per cent. 

(Another Method) 

Shake a mixture of 3 grammes of the oil and 3 grammes of alcohol 
with 6 granmies of solution of anmionia 10 per cent., and heat to 
50® C. The mixture will first become clear, and then deposit crystals 
of thiosinamine. Decant the mother-Uquor from the crystals, and 
evaporate to dryness in a tared dish over a water-bath. Then add the 
crystals to those in the dish, rinsing out the last portion with alcohol, 
and continue the heat imtil the weight remains constant. The 
amount of thiosinamine obtained from 3 grammes of oil should not 
fall below 3-25 grammes, corresponding to 92 per cent, by weight of 
allyl isothiocyanate : 



C3H5NCS+NH3 = cs/JJ^-^-^^* 



18 
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Oleum Thymi 

Assay of phenols, — Introduce 20 c.c. of solution of sodium hydroxide 
5 per cent, into a 60-c.c. burette. Add 10 c.c. of the oil, cork, shake 
thoroughly, and set aside for twenty-four hours. Loosen any drops 
of oil that adhere to the side by tapping, etc. After the alkaline 
solution has become clear, the volume of non-phenolic oil remaining 
(which should not measure more than 8 c.c.) is subtracted from the 
10 c.c. of oil originally taken. 

Assayed as above, oil of thyme should yield 20 per cent, of phenols. 
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CHAPTER XL 

DBTBRMINATION OF THE OPTIOAL ROTATION OF ORGANIC SUBSTANCES 

Many oiganic substances, either liquids or dissolved solids, 
when examined in a polariscope (fig. 168) are capable of rotating 
the plane of polarisation of a ray of light either to the right or to the 
left. Such substances are termed ^ optically active.' . When rotating 
to the right they are said to be ' dextro-rotatory,' and when rotating 
to the left Maevo-rotatory.' Substances which do not possess the 
property of optical rotation are termed ' optically inactive.' 




Fig. 168.— Polabisoopb. 

Among the substances recognised by the Pharmacopoeia there 
are some, particularly volatile oils, for which the determination of 
the angle of rotation, or the proof of optical inactivity, affords the 
simplest evidence of identity or purity. 

The instrument most generally useful is the * half-shadow,' in 
which the two sides of the field of vision are capable of becoming 
unequally illuminated. The determinations are best made in a 
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dark room and by means of monochromatic light, the latter being 
obtained by introducing into a non-luminous flame a ring of platinum 
containing fused sodium chloride. The light thus radiated corresponds 
with the line D of the solar spectrum.^ 

Specific rotatory poioer. — The rotatory power of an optically active 
liquid substance, observed with sodium light and referred to the 
ideal density 1, and in a tube 1 decimetre long, is termed its specific 
rotatory power. This is expressed by the term [a],). Since, however, 
not only the density of an optically active liquid but also its rotation 
is influenced by temperature, the specific rotation varies with the 
latter. In stating the specific rotation, therefore, it is necessary 
to indicate at what temperature the rotation and the density of the 
liquid have been determined. But for the same temperature, the 
specification rotation of a pure, optically active liquid is always a 
constant number. The temperature generally used is 16° C. 

For calculating the specific rotatory power of an optically active 
liquid substance, or solution of an optically active solid, the following 
formulae are of general application : 

1. For liquid substances : [aV, = ,. 

2. For solutions of solids : [a]^ = "L^'^^ ^f 

Ly p Xa 

, T 10,000 X a 
or[a], = _^^^ 

For calculating the above formulae it is necessary to determine 
the following factors : 

a=The angle of rotation of the liquid or solid observed with sodium light 

L=The length of the tube in miUimetres 

(i=The density or specific gravity of the active liquid 

p=rThe amount of active substance in 100 parts by weight of the solution 

c=The niunber of grammes of active substance in 100 c.c. of the solution 

Conversion Factors for different Instruments 
1° Schmidt and Haensch (sugar scale) =0*3468° Angular rotation d 



I*' Angular rotation 


. =2-8835° Sugar scale, Schmidt and 




Haensch 


1° Schmidt and Haensch 


. =2-6048° Wild (sugar scale) 


1° Wild (sugar scale) . 


. =0-3840° Schmidt and Haensch 


I >> » • • 


. =0-1331° Angular rotation D 


1° Angular rotation d . 


. . =0-7511° Wild (sugar scale) 


1° Laurent (sugar scale) 


. =0-2167° Angular rotation D 


1° Angular rotation d . 


. =4-6154° Laurent (sugar scale) 



' For examples showing the use of the polariscope in detecting admixtnree of 
glucose with honey, etc., see a paper by the author in the ' Pharmaceutical Journal,* 
November 28, 1903. 
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CHAPTER XLI 

GENERAL REMARKS ON DISPENSING 

The dispensing or compounding of medicines is one' of the most 
important duties of the pharmacist. The art of dispensing may be 
said to comprise all the methods and details pertaining to the extem- 
poraneous preparation of medicines. 

In a well-ordered establishment, when a fresh prescription is 
handed in, a fair copy is first made in the prescription book, and the 
prescription itself marked for future refer- 
ence. The practice of employing a large 
stamp for this purpose is to be depre- 
cated, as it may possibly obliterate a not 
too well-defined ingredient or quantity. 
Indeed, many physicians head their note- 
paper with a request to place the refer- 
ence number or stamp on the back of the 
prescription, and it is to be regretted that 
the practice has not become general. 

The numbering of prescriptions is best 
performed by an automatic contrivance, 
as fig. 169. Such machines print the 
numbers in clear and legible characters 
and with absolute accuracy, the changes 
of figures being entirely automatic. 

In addition to marking the prescription 
with a reference number, it is customary 
to indicate the price. For this purpose 
a cypher is usually adopted. Any word 
of ten letters will do, provided it contains no duplicate letters. 
Some pharmacists use a word containing nine letters only ; in that 
case the tenth is supplied by a sign, as X. 




Fig. 169. 

Automatic Numbering 

Machine for Prescriptions. 



Thus: 






FLOR. 


ANTHEM. 


CHEMISTRY X. 


12 3 4 


5 6 7 8 9 10. 


1 2 3 4 5 6 7 8 9 10. 



Other words are volumetric, mind the fox, duplicates. Adopting 
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Flor. Anthem, as the cypher, a mixture priced 2s. 6d. would be marked 
lln. 

The letters V, E. occasionally appear on the side of the prescription, 
and are abbreviations of the Latin vide exemplum. This mark is 
made when the dispensing of the prescription presents some pecu- 
liarity, and directs attention to the copy in the prescription book, 
where an explanation is given. 

Physicians sometimes write P. P. at the top of the prescription, 
thereby indicating that the patient is a ' poor person,' to whom it is 
an act of charity to charge less than the usual rates. 

Having copied the prescription and carefully considered the ingre- 
dients, their compatibility, dose, etc., the labels should next be written 
in a neat and legible manner. Due attention must be paid to the 
spacing, as a label may be written accurately and legibly and yet not 
present a good appearance, owing to some of the words being im- 
moderately drawn out or crowded together. The labels themselves 
should be as neat and plain as possible, without ornamentation in the 
way of pictures ; particularly should medicine labels be free from 
advertisements of specialities. 

Whilst on the subject of prescriptions, it may be as well to 
mention that should any error in dosage or serious incompatibility be 
detected in a prescription, it becomes the duty of the dispenser to 
communicate with the prescriber. This, if possible, should be done 
without calling the attention of the patient to the fact. If the pre- 
scriber lives within a short distance, it is easy to say that the medicine 
will take a little time to make up, and induce the patient to wait or 
to call again ; but if this course is not open there may remain no alter- 
native but to explain the matter. With a little tact this may often 
be done without alarming the patient, but in any case the pharmacist 
must act with the greatest circumspection. 

Bottles and Labels 

Mixtures, — Mixtures intended for internal administration may be 
sent out in green flint oval bottles. The upper edge of the label should 
come to within half an inch of the shoulder. If it is necessary to afl5x 
a ' shake the bottle ' label, it should be placed above the directions 
label, for the reason that careless people frequently tear back the 
wrapping paper only sufficiently to read the directions, so that any 
label placed near the base of the bottle is not observed. When 
any of the ingredients happen to be more than usually potent, as 
solution of strychnine, arsenic, etc., the words * by measure glass ' 
may be introduced into the body of the directions, thus : One table- 
spoonful (by measure glass) every four hours. 

Mixtures of smaller bulk than six ounces are generally sent out in 
white glass vials. When the dose is less than a teaspoonful such 
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mixtures are termed * drops.' Of late years the practice of sending 
out mixtures in bottles purporting to be divided into an equal number 
of parts has become very prevalent. A properly divided bottle saves 
trouble in measuring the doses, and as long as the practice is confined 
to the division in ounces, or even tablespoons, no great harm is likely 
to ensue. It is, however, unreasonable to expect three- or four-ounce 
bottles to be graduated in teaspoons with anything approaching 
accuracy. 

Oargles, — Gargles, although intended for internal use, may not 
always be swallowed with impunity, and for distinction may be 
dispensed in green flint Jiat bottles. The same applies to spray 
solutions for the throat and nose. The label should be plainly headed 

* The Gargle,' and may be printed on grey or blue-toned paper. 

Lotions. — Eye-lotions and other moderately harmless external 
applications are best sent out in light green fluted hexagonal bottles, 
although some pharmacists prefer deep green bottles of the ordinary 
flat pattern. A"" not to be taken ' label must always be attached. If 
the lotion is of a distinctly poisonous nature, such as Goulard's extract, 
a deep blue fluted bottle should be selected, and labelled with the word 

* Poison.' 

Z^m^nen^.— Liniments and poisonous applications generally must be 
dispensed in deep blue fluted bottles of octagonal or other distinctive 
shape. The shape is of almost greater importance than the colour, so 
that the bottles may be readily distinguished in the dark by the touch. 

After dispensing the medicines ordered, the prescription should 
be carefully re-read and the labels checked. When making up old 
and perhaps familiar forms, the memory must not be relied upon, 
but the prescription or copy should always be open before the dis- 
penser. Although the memory is not to be trusted when compounding 
prescriptions and manufacturing preparations, it is absolutely impera- 
tive for the dispenser to be familiar with the ordinary and maximum 
doses of all important medicines, as well as the proportion of active 
ingredients in their oflScial preparations. It is of little moment, for 
instance, in dispensing Pulv. Opii Comp. whether he remembers the 
amount of ginger contained in five grains of the powder, but it is 
necessary to realise that one-tenth of the weight consists of powdered 
opium. 

Habits of neatness should be cultivated. To this end the littering 
of the bench with bottles, books, or apparatus should be avoided, 
each article being replaced or put away as soon as done with. Before 
removing a bottle from the shelf let the label be carefully read ; the 
habit of taking bottles from accustomed places without looking at the 
label is most dangerous. Indeed, in more than one well-known 
pharmacy a rule is made of slightly altering the arrangement of the 
bottles every morning, with the view to discouraging the practice. 
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Moistening corks with the lips, licking labels, etc., are objectionable 
habits. If too large, the cork should be softened by squeezing in a 





Fig. 170.— Lever Cork-press. Fig. 171.— Rotary Cork-press. 

cork-press, as fig. 170 or fig. 171. The disadvantage of the lever press 
is that unless used with judgment it frequently breaks the corks. The 
rotary cork-press (fig. 171) is a distinct improve- 
I __m ment, but is rarely seen in this country. In many 
JyMMIfM^L dispensing establishments cork-presses are not 
f<KmMR.f. f\^ used, the dispensers preferring to roll the cork 

beneath a small block of stone or wood. 
'Labe^damper. Label-dampers may take the form shown in 

fig. 172. Ready gummed labels, however, are 
not an unmixed blessing, and many pharmacists prefer to affix their 
labels with paste. A good adhesive is prepared as follows : 

Dextrin 1 lb. 

Distilled Water 1 J pint 

Mix evenly ; dissolve by heat, making up loss by evaporation ; 
cool and add 

Oil of Cloves 1 fl. drachm 

Pour into jars and allow to set. This takes from twenty-four to 
seventy-two hours, but the result is excellent. 



Labelling of Stock Bottles 

The labels on stock bottles, whether for the pharmacy or the 
store-room, should be as plain as possible. For general effect and 
utility, gold-labelled bottles are still preferred by many pharmacists, 
although sunk glass labels find numerous applications. In any case, 
whatever the material of the label, the lettering cannot be too distinct, 
and should be so arranged that the whole of the label is visible from 
the front. Labels that extend three-quarters of the way round the 
bottle are dangerous in the extreme. Fig. 173 shows a label which 
cannot possibly be misinterpreted; but that on the bottle fig. 174 
might easily be taken to indicate the simple powder of ipecacuanha 
instead of the compound, which it purports to. No essential part of 
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the label should be hidden from view, and no abbreviations should 
be used which permit of more than one rendering. 

The labels on store-room bottles, while not necessarily of the same 
expensive character as those on the pharmacy shelves, should be 
equally distinct. K it is not found convenient to employ printed 
labels, it is at any rate possible for all to stencil them for themselves ; 
and if the blank spaces left by the stencil plates are filled in with 
Chinese ink, the labels leave nothing to be desired as regards legibility. 





Fig. 173. 



Fig. 174. 



Labels prepared in this way should be left for one or two days to dry, 
when they may be afl^ed by flour paste, and then sized with dilute 
gelatin solution. After another interval of a day or two, they should 
have a coat of pale paper- varnish, care being taken to extend the 
varnish well over the edges of the paper to prevent moisture running 
under. Paper labels treated in this manner will wear for a very 
long time, but are not suited for bottles containing corrosive liquids. 
For the last mentioned, labels etched on the glass itself are usually 
employed. 

Stoppering of Glass Bottles 

It occasionally happens that glass stoppers do not fit perfectly 
into the mouth of the bottles to which they belong, or the proper 
stopper may have become lost or broken, in which case new ones have 
to be fitted. If the stopper can be moved laterally it may be con- 
sidered as ill-fitting, and unsuited for the preservation of volatile 
substances, or such as are readily oxidised or inj ured by exposure to air. 
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To render such stoppers air-tight they must be re-ground. This 
is effected by dipping the stopper into water, and then into emery 
powder, and placing it in the neck of the bottle, twisting it to and fro 
until the emery has been groimd smooth, when more is applied. After 
grinding for some time the stopper and the neck of the bottle should 
be rinsed with water and the fitting examined. If fairly firm the 
grinding may be finished with fine emery powder and oil. 

Removal of fixed stoppers. — The removal of stoppers that have 
become firmly fixed in the necks of bottles is an operation with which 
the pharmacist has frequently to deal. There are several causes which 
give rise to the fixing of glass stoppers, the most frequent being the 
deposition of resinous or other adhesive matter between the stopper 
and the bottle neck. Sometimes a salt becomes crystallised there, 
either from the sublimation of the salt itself, or in consequence of the 
evaporation of the solvent. In some cases the pressure of the atmo- 
sphere, occasioned by contraction of the gaseous contents of the bottle, 
is the cause of the stopper becoming fixed. 

The means of effecting the removal of the stopper must depend 
on the cause of the adhesion, and on the size, form, and thickness 
of the bottle and its stopper. Should twisting 
and pulling fail, the stopper may be gently tapped 
with the wooden handle of a palette knife. Great 
care must be taken to regulate the weight of the 

STOPpSVralcTOR. ^^^^^ ^ *^® ^^ ^^^ apparent strength of the 
bottle. Instead of tapping the stopper, a lever 
may be used which, fitting closely to the stopper, enables more force 
to be applied than would be otherwise possible. The lever consists 
of a piece of hard wood (fig. 175), in which are oblong holes of 
different sizes, into one of which the stopper of the bottle is placed. 
As in the use of the palette knife, great care and judgment is required 
or the stopper may be easily broken off. 

If none of the foregoing proves effectual, other means must be 
adopted. Thus, if resinous or other matter soluble in spirit is the 
cause of the adhesion, a little alcohol may be placed in the groove 
between the stopper and the lip of the bottle, and, after allowing some 
time to elapse, the methods previously described may be repeated. 
Should the deposit be insoluble in alcohol, other solvents may be 
tried. If none of these methods proves successful, it niay be 
necessary to warm the neck of the bottle over a small Bunsen 
flame. The inmiediate result of warming is expansion of the bottle 
neck, thus relaxing the grasp on the stopper, which may often be 
readily withdrawn. Care is needed in the application of the heat, 
as if not warmed uniformly the bottle neck may split ; while if the 
heat is applied too long, it becomes communicated to the stopper, 
which may or may not expand uniformly with the bottle. Should 
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the bottle contain a liquid of an inflammable nature, the application 
of a flame is unsafe, in wbicb case a strip of cloth dipped in hot 
water may be wrapped round the part to be heated ; or a piece of 
stout string may be passed round the bottle neck, one end being tied 
to some stationary object, the other held fifmly in the left hand. 
If now the bottle is grasped in the right hand and rapidly moved back- 
wards and forwards, the friction will generate sufficient heat for the 
purpose. If the stopper cannot be removed by the hand after warming, 
tapping and levering may be tried before the glass cools. 

As prevention is better than cure, it is a wise plan to smear with 
soft paraffin the stoppers of all bottles that are only occasionally 
opened ; a few twists of the stopper will then effectually distribute 
the lubricant. The paraffin serves another purpose than preventing 
sticking of the stopper, for it makes a tighter seal and prevents evapora- 
tion. If it is desired to seal the bottle hermetically, the neck and the 
stopper should be gently warmed, and a little hard paraffin, which 
has been previously melted in a small capsule, poured carefully into 
the groove. Ethereal and other liquids having a solvent action on 
paraffin are best sealed with a mixture made by dissolving one part of 
gelatin in five parts of water, adding just before use half per cent, of 
potassium dichromate. After exposure the water evaporates, leaving 
a film of insoluble gelatin on the stopper or cork. 
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CHAPTER XLII 

THE PRESCJRIPnON 

Prescription {prosscriptio — proB, before, and scnbo, I write) is the 
term applied to the written formula and directions of a physician for 
the preparation and use of remedies. 

A prescription may be divided into four parts ; the heading, the 
designation of the ingredients, the direction to the compounder, and 
the direction to the patient. In addition, every prescription should 
bear both the name of the patient and the date, and for reference in 
case of emergency the name and address of the prescriber. 

In ancient times every prescription or formula had at its com- 
mencement certain characters or sentences of a pious or superstitious 
nature, such as + (the sign of the cross) ; a and <o (the first and last 
letters of the Greek alphabet), Christ being designated the ' Alpha 
and Omega, the beginning and the ending ' ; CD., cum Deo ; J.D., 
juoante Deo ; L.D., laus Deo ; N.D., nomine Dei, etc. These con- 
stituted the invocation^ or, as it was called, the inscription. 

The heading, — The sjonbol ]^, or abbreviated Bee. {recipe, take 
thou), usually commences every formula, but in French prescriptions 
the letter P. or the word Prenez (take) is usually substituted. 

The designation of the ingredients. — Each ingredient should have a 
separate line. It is customary to write the names of the ingredients 
in Latin ; the quantities should be expressed in apothecaries' weights 
and measures, the numbers being stated in Roman figures. To 
minimise the chance of error, every unit should have a dot placed 
immediately above it, thus : xii, viii. If metrical weights and measures 
are designated, the greatest care should be observed in making the 
position of the decimal point plain : thus, 1 gramme, 1<X) ; 1 deci- 
gramme, 0*1 ; 1 centigramme, OOl ; 1 milligramme, 0<X)1. When 
potent remedies are ordered it is safer to write out the quantity in 
full, thus : 

]^ StrychDinse 50 milligrammes 

Sacch. Lact q. s. 

Make a mass, and divide into thirty pills. One twice a day. 

The direction to the compounder as to the manner, form, or method 
of use of the medicine, constitutes what was originally known as the 
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subscription, and is generally written in Latin, as ' Misce/ ' Fiat 
pilula,' etc. 

The direction to the patient declares the dose and time of administra- 
tion if the medicine is intended for internal use, and the method 
of application if intended for outward use. It is sometimes pre- 
ceded by the letter S. {signetur, let it be entitled). This part of the 
prescription should invariably be written in English. 

There are several reasons for emplojdng Latin in preference to 
the vernacular in prescriptions, at least for the designation of the 
ingredients. Latin, if not spoken, is written and understood through- 
out the civilised world ; moreover, Latin professional terms are concise 
and definite ; and, further, the Latin names for drugs and chemicals 
are nearly the same all over Europe, whereas the vernacular names 
difPer for each nation and sometimes for each province. Lastly, it is 
occasionally necessary or advisable to conceal from a patient the 
precise nature of the remedies employed. On the other hand, these 
reasons do not apply to the use of the Latin language for writing the 
directions to the patient. There are several objections, such as 
the inability to give in good and intelligible Latin the requisite 
directions to the patient and the limited acquaintance with Latin 
possessed by some dispensers. 

The signs used in prescriptions. — ^Formerly the signs or sjonbols 
employed in chemistry and pharmacy as substitutes for words were 
numerous. At the present time they are very few. The following 
alone deserve notice : 

^. Recipe, take thou. Ancient authors use the sign ^ j-, being 

the old invocation to Jupiter. 
III. Minimumy the one-sixtieth part of a fluid drachm. 
Gtt. Gutta, drop, 
gr. Oranum, a grain. 

g. Scruptdiu or scrupulum, a scruple, equal to twenty grains. 
3. Drachma, a drachm, equal to three scruples, or in liquids the 

eighth part of a fluid ounce. 
5. Unda, an ounce apothecaries', or in liquids the twentieth part 

of an imperial pint. 
0. Octarius, a pint. 

The rules for the grammatical construction of a prescription 
would be out of place here, and the reader is referred to the excellent 
'Latin Grammar of Pharmacy,' by the late Joseph Ince, to the 
' Selecta d PrsBscriptis ' of Dr. Pereira, on which the writer has drawn 
l^g^ly* fti^d Bennett's new ' Medical and Pharmaceutical Latin.' 

An explanation of a prescription written entirely in Latin may be 
useful. 
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§, (1) Ferri Carbonatis 5i8S. 

(2) Rhei Pulveris . . ... . . gr. xv. 

(3) ConservaB Rossb, quantum sufficiat, ut fiat massa in 

pilulas viginti dividenda, quarum sumat seger tres 
octavis horis. 

(1) Recipe, verb active, imperative mood, second person singular, agreeing 

with tu (understood) ; governs tbe accusative case. 
drachmamy noun substantive, accusative singular, feminine, first 

declension, governed by recipe, 
unaniy numeral, accusative, singular, feminine, agreeing with drachmam: 
cum, preposition, governing ablative. 
semisse, substantive, ablative case, governed by cum. 
Carbonatis, substantive, genitive singular, masculine, third declension, 

governed by drachmam, 
Ferri, substantive, genitive singular, neuter, second declension, 

governed by carbonatis. 

(2) Recipe (understood). 

grana, substantive, accusative plural, neuter, second declension, 

governed by recipe, 
quindedm, adjective, indeclinable. 
Pulveris, substantive, genitive singular, masculine, third declension, 

governed by grana. 
Rhei, substantive, genitive singular, neuter, second declension, 

governed by pulveris. 

(3) Recipe (understood). 

quantum, adverb, governing the genitive. 

suffidat, verb, impersonal, potential mood, present tense, active, third 

conjugation. 
Conserves, substantive, genitive singular, feminine, first declension, 

governed by quantum. 
RoscB, substantive, genitive singular, feminine, first declension, 

governed by conserves, 
uty conjunction, governing subjunctive mood. 
massa, substantive, nominative case, feminine, first declension. 
fat, verb, subjimctive, present tense, third person singular, governed 

by ut, and agreeing with its nominative massa. 
dividenda, gerundive, nominative case, feminine, agreeing with massa. 
in, preposition, governing accusative. 
pilulas, substantive, accusative plural, feminine, first declension, 

governed by tw. 
viginti, adjective, indeclinable. 
quarum, relative pronoun, genitive plural, feminine, agrees with its 

antecedent pilulas in number, gender, and person ; governed in 

the genitive case by tres. 
ceger, adjective, masculine gender, nominative, agreeing with homo 

(understood). 
sumat, verb, third person singular, imperative, active, third con- 
jugation, agreeing with homo (understood). 
tres, adjective, accusative plural, feminine, agreeing with pilulas 

(understood). 
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horis, substantive, ablative plural, feminine, first declension, signi- 
fying part of time, and therefore put in the ablative case. 
octavis, adjective, ablative plural, feminine, agreeing with horis. 



LATIN TERMS USED IN PRESCRIPTIONS, WITH THE MORE COMMONLY 
OCCURRING ABBREVIATIONS 



Latin 


Contracted form 


English 


A, ab, abs 


a 


by or from 


Abdomen 


abd. 


the belly 


Absente febri 


abs. febr. 


fever being absent 


Absque 


absq. 


without 


Ac 




and 


Accidit 




it happens 


Ad 




to, up to 


Adde 


ad. 


add 


Addendo 


add. 


by adding 


Addendus 


add. 


to be added 


Ad duas vices 




for two times 


Adeps suillus 




lard 


Adhibendus 


adhib. 


to be administered 


Ad libitum 


adUb. 


at pleasure 


Admove 


admov. 


apply 


Ad secundam vicem 


ad sec. vie. 


to the second time 


Adstrictus 


ads. 


bound 


Ad tertiam vicem 


ad ter. vie. 


for three times 


Ad tres vices 




for three times 


iEger, ffigra 


aeg. 


the patient 


Affectare 


aff. 


to affect 


Agere 




to act 


Agitato phiala 


agitat. phiala 


the bottle being shaken 


Alter 


alt. 


the other 


Altemis horis 


alter, horis 


every other hour 


Alvo adstricta 


alv. ads. 


when the bowels are confined 


Alvus 


alv. 


the belly (the bowels) 


Ambo 


amb. 


both 


Amplus 


amp. 


full, large 


Ampulla 


amp. 


a large bottle 


Ana 


a., aa., aa 


of each 


Ante 


ant. 


before 


Aperiens 


aper. 


aperient 


Apud 




at, near 


Aqua bulliens 


aq. bull. 


boiling water 


Aqua communis 


aq. com. 


common water 


Aqua destillata 


aq. dest. 


distilled water 


Aqua fervens 


aq. ferv. 


boiling water 


Aqua fluvialis 


aq. fluv. 


river water 


Aqua fontana 


aq. font. 


spring water 


Aqua pluvialis 


aq. pluv. 


rain water 

19 
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Latin 


Contracted form 


English 


AquosuB 


aq. 


watery 


Auratus 




golden 


Auris 




the ear 


Aut 




or 


Balneum 


bain. 


a bath 


Balneum tepidum 




a warm bath 


Bene 




well 


Bibe 


bib. 


drink (thou) 


Biduum 


bid. 


two days 


Bis 




twice 


Bis in die 


b. i. d. 


twice a day 


Bolus 


bol. 


a large pill 


Bracliio sanguis emittatur 


let blood be taken from the 


Brachium 




an arm [arm 


Brevis 


brev. 


short 


Bulliens 


buU. 


boiling 


CsBterus ; et caetera 


cast. ; et cset. 


the other ; and so forth 


Calefactus 


calef. 


warmed 


Calidus 


calid. 


warm 


Calomelas 


calom. 


calomel 


Calor 




heat 


Cape 


cap. 


take (thou) 


Capiat 


cap. 


let him take 


Capillus 




a hair 


Capsula 




a capsule 


Caput 




the head 


Cataplasma 


catap. 


a poultice 


Caute 




cautiously 


Ceratum 


cerat. 


a cerate 


Cibus 


cib. 


food 


Circa 


circ. 


around 


Oirciter 


circ. 


about 


Cochleare 


coch. 


a spoon 


CocUeare amphini 


coch. amp. 


a tablespoon ' 


CocUeare magnum 


coch. mag. 


a tablespoon 


CocUeare minimum 


coch. min. 


a teaspoon 


Cochleare parvum 


coch. parv. 


a teaspoon 


Cochleatim 


cochleat. 


by spoonfuls 


Colatur 


colat. 


let it be strained 


Colatus 


colat. 


strained 


Collutorium 


collut. 


a mouth wash 


Collyrium 


coUyr. 


an eye wash 


Compositus 


comp. 


compound 


Concisus 


concis. 


sliced 


Confectio 


conf. 


a confection 


Congius 


cong., C. 


a gallon .. 
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Latin 


Contracted Jorm, 


En^ish 


Contritus 


cont. 


bruised 


Contusus 


cont. 


bruised 


Coque 


coq. 


boil (thou) 


Cortex 


cort. 


the bark 


Cras 


cr. 


to-morrow [ing 


Cras mane sumendus 


c. m. 8. 


to be taken to-morrow mom- 


Cras nocte 


c. n. 


to-morrow night 


Cras vespere sumendus 


C. V. s. 


to be taken to-morrow even- 


Crus 




the leg [ing 


Cujus 


cuj. 


of which 


Cum 


c 


with 


Cyathus 


cyath. 


a cup, wineglass 


Cyathus vinarius 


cy. vinar. 


a wineglass 


De 




• from 


Deaurentur pilulaj 


deaur. pil. 


let the pills be gilded 


Decanta 


decant. 


pour ofE 


Decern 




ten 


Decoctum 


dec. 


a decoction 


Decubitus 


decub. 


lying down 


Decubitus hora 


decub. hor. 


at bedtime 


De die in diem 


de d. in d. 


from day to day 


Deinde 


deind. 


then, the next 


Dens 




a tooth 


Dexter 




the right side 


Diebus altemis 


dieb. alt. 


every other day 


Diebus tertiis 


dieb. ter. 


every third day 


Dies 


d. 


a day 


Dilutus 


dil. 


diluted 


Dimidium 


dimid. 


half 


Dividatur in partes 


divid. in p. aeq. 


let it be divided into equal 


sequales 




parts 


Donee 




until 


Donee alvus soluta fuerit 


don. alv. sol. fuer. until the bowels are opened 


Donee dolor exulaverit 


donee dolor ex. 


until the pain is removed 


Dosis 


dos. 


a dose 


Drachma 


dr. 


a drachm 


Dulcis 


dulc. 


sweet 


Dum 




until 


Duo 




two 


Duplex 


dup., dx. 


double 


E,ex 




out of, from 


Eadem 


ead. 


the same 


Ejusdem 


ejus. 


of the same 


Electuarium 


elect. 


an electuary 


Electus 


elect. 


selected 


Emeticum 


emet. 


an emetic 
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DISPENSING 
Contracted form 


English 


Emplastrum 


emp. 


a plaster 


E vehiculo crasso 


e vehic. crass. 


in a thick vehicle 


Exhibeatur 


exhib. 


let it be exhibited 


Ex tempore 




at' the time 


Extende 


extend. 


spread 


Extende super alutam 


ext. sup. alut. 


spread upon soft leather 


mollem 


moll. 




Extractiim 


ext. 


an extract 


Fac 


f. 


make (thou) 


Facies 




the face 


Febricula 


febr. 


fever 


Febri durante 


febr. dur. 


during the fever 


Febris 


febr. 


a fever 


Fervens 


ferv. 


boiling 


Fiat 


ft. 


let it be made 


Fiat haustus 


ft. hst. 


let a draught be made 


Fiat mistura 


ft. mist. 


let a mixture be made 


Fiat pilula 


ft. pil. 


let a pill be made [art 


Fiat secundum artem 


ft. s. a. 


let it be made according to 


Flatus 


flat. 


breatliing (flatulence) 


Folium 


fol. 


a leaf 


Fortis 


fort. 


strong 


Fotus 




a fomentation 


Frigidus 


frigid. 


cold 


Frustillatim 


frust. 


in little pieces . 


Fuscus 


fuse. 


brown 


Gallicus 


Gall. 


French 


Gargarisma 


garg. 


a gargle 


Genu 




the knee 


Gradatim 


grad. 


by degrees 


Granum 


gran. 


a grain 


Gummi 


gum. 


a gum 


Gutta 


gutt., gtt. 


a drop 


Guttatim 


guttat. 


drop by drop 


Guttis quibusdam 


gtt. quib. 


with a few drops 


Haustus 


hst. 


a draught 


Heri 




yesterday 


Hirudo 


hirud. 


a leech 


Hodie 




to-day 


Hora 


hor. 


an hour 


Hora decima matutina 


h. dec. matut. 


at ten in the morning 


Hora decubitus 


hora decub. 


at bedtime 


HoraB unius spatio 




in an hour's time 


Hora somni 


h.s. 


at bedtime 
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Latin 


Contracted form 


English 


Ibi 




there 


Idem 


id. 


the same 


In 




into 


Incisus 


incis. 


cut, sliced 


Indies 




daily 


Infunde 


infund. 


pour in 


Infusum 


inf. 


an infusion 


In pulmento 


in pulm. 


in gruel 


Inspissare 


insp. 


to thicken, inspissate 


Inter 




between 


Intime 


intim. 


intimately 


Involvere 


involv. 


to roll in 


Jecur 




the liver 


Jentaculum 


jentac. 


breakfast 


Julepus 


julep. 


a julep 


Juxta 




near to 


Lac 




milk 


Latiis 




the side 


Laxativus 


laxat. 


a laxative 


Libra 


lb. 


a pound 


Lignum 


lign. 


wood 


Linimentum 


lin. 


a liniment 


Liquor 


Hq. 


a solution 


Lotio 


lot. 


a lotion 


Macerare 


mac. 


to macerate 


Male 




ill 


Mane 


m. 


in the morning 


Mane primo 


m. prim. 


very early in the morning 


Manipulus 


manip. 


a handful 


Manus 




the hand 


Massa 


m. 


a mass 


Medicamentum 


med. 


a drug 


Mensura 


mens. 


by measure 


Meridies 


merid. 


midday, noon 


Mica panis 


mic. pan. 


crumb of bread 


Minimum 


min., m. 


a minim, smallest 


Misce 


m. 


mix 


Miflce bene 


m. b. 


mix well 


Mistura 


niist. 


a mixture 


Mitis 




mild 


Mitte 


mit. 


send 


Modo prsescripto 


mod. pr. 


in the manner prescribed 


Mollis 


moll. 


soft 


More dictu 


m. diet. 


in the way directed 


More solito 


mor. sol. 


in the usual manner 
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Latin 


Contracted form 


English 


Nimifl 




too much 


Nifii 




unless 


Nocte 


noct. 


at night 


Non repetatur 


non rep. 


do not repeat 


Nucha capitis 


nuch. cap. 


the nape of the neck 


Numero 


no. 


in number 


Octarius 


Oct., 0. 


a pint 


Oculus 


oc. 


the eye 


Omni biduo 


om. bid. 


every two days 


Omni bihorio 


om. bihor. 


every two hours 


Omnibus alternis horis 


om. alt. hor. 


every other hour 


Omni hora 


om. h. 


every hour 


Omni mane 


om. m. 


every morning 


Omni nocte 


om. n. 


every night 


Omni quadrante horae 


ora. quad. hor. 


every quarter of an hour 


Omnis 


om. 


aU 


Pars 




a part 


Partem affectam 


part. afE. 


the affected part 


Partem dolentem 


part: dol. 


the painful part 


Partes sequales 


p.aeq. 


equal parts 


Partitis vicibus 


part. vie. 


in divided doses 


Panrulus 


parv. 


small 


Pastillus 


past. 


a pastille 


Pauxillum 


paux. 


a little • 


Per 




through, by 


Pes, pedis 


ped. 


afoot 


Pharmacopoeia Britannica Ph. B. 


The British Pharmacopoeia 


Pharmacopoeia Dublinensis Ph. D. 


The Dublin Pharmacopoeia 


Pharmacopoeia Edinensis 


Ph. E. 


The Edinburgh Pharma- 
copoeia 


Pharmacopoeia Londin- 


Ph.L. 


The London Pharmacopoeia 


ensis 






Pilula 


pil. 


a pill 


Pocilhim 


pocill. 


a little cup 


Poculum 


poc. 


a cup 


PoUex 


poll. 


the thumb 


Ponderosus 


pond. 


heavy 


Postea 


post. 


afterwards 


Post jentaculum 


p. jent. 


after breakfast 


Post meridiem 


p. mer. 


the afternoon 


Post prandium 


p. prand. 


after dinner 


Post singulas sedes liquidas p. sing. sed. liq. 


after every liquid stool 


Pro ratione aetatis 


p. rat. aet. 


according to the age of the 


Pro re nata 


p. r. n. 


occasionally [patient 


Proxima luce 


prox. luc. 


on the following morning 


Pugillus 


pug. 


a pinch 


Pulvis 


pulv. 


a powder 
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Latin 


Contracted form 


English 


Quantum 


q., quant. 


as much 


Quantum libet 


q.Ub. 


as much as desired 


Quantum sufficiat 


q. s. 


a sufficiency 


Quaque 


qq. 


each, every 


Quaque quarts hora 


q. q. hor. 


every four hours 


Quartus 


quart. 


the fourth 


Quater 


quat. 


four times 


Quaterve 


quat. 


four times 


Quies 




quiet 


Quinquies 


quinq. 


five times 


Quotidie 


quotid. 


daily 


Recipe 


^ 


take (thou) 


Redigatur in pulverem 


redig. in pulv. 


let it be reduced to powder 


Regio 




region, part 


Repetatur 


rep. 


let it be repeated 


Ruisus 




again 


Scatula 


scat. 


a box 


Scrobiculus cordis 


scrob. cord. 


the pit of the stomach 


Secundum artem 


s. a. 


according to art 


Semel 




once 


Semidrachma 


semidr. 


half a drachn^ 


Semihora 


semih. 


half an hour 


Semis 


ss. 


half 


Sequenti luce 


seq. luce 


the following morning 


Sesquihora 


sesquih. 


an hour and a half 


Sesuncia 


sesunc. 


an ounce and a half 


Si . • 




if 


Signatura 


signat. 


a label 


Signe 


sig. 


write (thou) 


Simul 


sim., s. 


together 


Sine 


s. 


without 


Singulorum 


sing. 


of each 


Singulus 


sing. 


single, each 


Si non valeat 


s. n. valeat 


if it does not answer 


Si opus sit 


S. O. 8. 


if there be occasion 


Solve 


solv. 


dissolve 


Somnus 


somn. 


sleep 


Spiritus vini rectificatus 


s. V. r. 


rectified spirit 


Spiritus vini tenuior 


S. V. t. 


proof spirit 


Statim 


St. 


at once, immediately 


Stet 


St. 


let it stand 


Sufficiens 


suff. 


sufficient 


Sumat 


sum. 


let him take 


Sumatur 


sum. 1 


let it be taken 


Sume 


sum. 


take (thou) 


Sumendus 


sum. 


to be taken 


Super 


sup. 


upon 
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Latin 


Contracted form 


English 


Tabella 


tab. 


a lozenge 


Talis 


tal. 


such, like this 


Tempori dextro 


temp. dext. 


to the right temple 


Ter 


t. 


thrice, three times 


Tere 




rub (thou) 


Tere simul 


t.s. 


rub together 


Ter in die 


t. i. d. 


thrice daily 


Tinctura 


tr. 


a tincture 


Tot 




so many 


Totus 




the whole 


Triduum 


trid. 


three days 


Trochiscus 


troch. 


a lozenge 


Tussis 


tus. 


a cough 


Ultimo prsBscripto 


ult. prsesc. 


the last ordered 


Uncia 


unc. 


an ounce 


Ut dictuTn 


ut diet. 


as directed 


Vas vitreum 


vas. vit. 


a glass vessel 


Vel 


V. 


or 


Vense 




the veins 


Venenum 


ven. 


poison 


Vesper 


vesp. 


the evening 


Vices 


vie. 


times 


Vitellufl 


vit. 


yolk 


Vomitus 


vomit. 


vomiting 


Vulnus 




a wound 



TERMS LIKELY TO OCCl R IN FRENCH AND GERMAN PRESCRIPTIONS 



A, Fr., to, or. Trois a quatre paquets (three or four powders). 

Abendessen, Abend- brod, -mahlzeit, -tisch, (?er., supper. Drei 
von diesen Pillen vor dem Abendessen (three of these pills before 
supper). 

Bisse, Ger.^ bolus. Sechs Bissen im Tage zu nehmen auf drei 
Gaben vertheilt (six boluses to be taken daily, divided into three 
doses). 

Bol, Fr,, bolus. A prendre six bols par jour en les partageant en 
trois doses (six boluses to be taken every day, dividing them into three 
doses). 

Coucher, Fr., bedtime, going to bed. A prendre deux pilules 
avant le coucher (two pills to be taken at bedtime). 

Cuilleree a cafe, Fr., teaspoonful. Une cuilleree a cafe au cas 
d'une attaque de toux (a teaspoonful to be taken if the cough comes 
on). 

' Abstracted, by permission, from ' The Art of Dispensing * iC. Sr D.). 
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CuiUeree a soupe, Fr,, tablespoonful. Prenez une cuiller6e k soupe 
toutes les deux heures (one tablespoonful every two hours). 

L'effet voulu, Fr., the desired effect. Une cuilleree a cafe toutes les 
demi-heures jusqu'a l'effet voulu (a teaspoonful every hour till it acts). 

Einspritzung, Get., injection. 

Essen, Ger., meals. 

Essloffel, Ger., tablespoon. Alle zwei Stunden einen Essloffel- 
voll (a tablespoonful every two hours). 

Flasche, (Jer., bottle. Schiitteln sie die Flasche (shake the bottle 
well). 

Fois, Fr., time. Prenez en quatre fois k une demi-heure d'inter- 
valle (to be taken in four portions at intervals of half an hour). 

Glas, Get., glass, tumbler. 

Gouttes, Fr,y drops. A prendre dix gouttes trois fois par jour 
(ten drops to be taken thrice daily). 

A jeun, Ft,, fasting. Prenez deux ou trois de ces pilules a 
jeun (take two or three of these pills fasting). 

Latwerge, Ger,, electuary. 

Lavement, Fr., enema. 

Mai, Ger., time, portion. Auf vier Mai in halbstiindigen Zwischen- 
raumen zu nehmen (to be taken in four portions at intervals of half 
an hour). 

Mittagsessen, Ger., dinner (properly the midday meal). Dieses 
Pulver unmittelbar vor dem Mittagsessen zu nehmeli (this powder to 
be taken immediately before dinner). 

Niichtern, Ger., sober, fasting. Vier oder sechs von diesen Pillen 
niichtern zu nehmen (four or six of these pills to be taken fasting, or 
before breakfast). 

Oblate, Ger,, wafer. Ein Pulver vor der Mahlzeit in einer Oblate 
zu nehmen (a powder to be taken in a wafer before meals). 

Ordonnance, Fr,, prescription. 

Pain azyme, Fr,, wafer. Un de ces paquets a prendre dans du 
pain azyme avant le repas (one of these powders to be taken in a 
wafer before meals). 

Paquet, Fr., a packet, powder. A prendre un paquet toutes les 
deux heures (one powder to be taken every two hours). On prend 
un de ces paquets peu de temps avant Tattaque de fievre (one of these 
powders to be taken shortly before the fever fit). 

Pastillen, Ger,, lozenges. Man ninmit von diesen Pastillen auf 
einmal nur eine alle zwei Stunden (one only of these lozenges to be 
taken every two hours). 

Pastilles, Fr,f lozenges. A prendre de quatre a six pastilles par 
jour (four to six lozenges to be taken daily). 

Pillen, Ger,, pills. Zwei Pillen jeden Abend vor dem Zubette- 
gehen (two pills every evening at bedtime). 
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Pilules, Fr,y pills. Deux pilules chaque soir avant le coucher 
(two pills every evening at bedtime). 

Pinc^e, Fr,, a pinch. Infusez une pincee de ces herbes avec un 
demi-litre d'eau bouillante pour faire une tisane (infu^ a pinch of 
these herbs in half a pint of boiling water to make a draught). 

Potion, Jr., mixture, potion. 

Poudre, Jr., powder. Matin et soir une poudre dix minutes 
avant le repas (one powder ten minutes before meals every morning 
and evening). 

Pulver, Ger., powder. Ein Pulver jeden Morgen und Abend 
zehn Minuten vor dem Essen (one powder every morning and evening 
ten minutes before meals). 

Repas, Jr., meals. 

Rezept, Ger., prescription. 

Schlafengehen, Ger,, bedtime. .Vor dem Schlafengehen zwei 
Pillen zu nehmen (two pills to be taken at bedtime). 

Schnupfen, Ger., to snuff. Fiinf bis sechs Mai im Tage zu 
schnupfen (to be snuffed five or six times daily). 

Table, Jr., a table. Se mettre a table (to dine). A prendre 
deux de ces pilules en se mettant h. table (two pills to be taken before 
dining). 

Theeloffel, (?er., teaspoon. Ein TheeloffelvoU (a teaspoonful.) 

Tisch, Ger., table. Zu Tische gehen (to dine). Man nehme 
zwei von diesen Pillen als man zu Tische geht (take two pills before 
dining). 

Tropfen, Ger,, a drop. Drei Mai taglich zehn Tropfen zu nehmen 
(ten drops to be taken three times a day). 

Verordnung, Ger., prescription. 

Verre, Fr., glass, tumbler. Un verre d'eau sucree (a tumbler of 
sugar and water). 

Wirkung, Ger., action, effects. Ein TheeloffelvoU alle halbe 
Stunden bis zur Wirkung zu nehmen (take a teaspoonful every half- 
hour till it acts). 

Zubettegehen, Ger., bedtime. 
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CHAPTER XLIII 

MIXTURES 

The rapid strides made in therapeutics during recent years have 
resulted in the introduction of an almost endless variety of remedial 
agents. These may be presented in mixtures in so many combinations 
that a detailed description is impossible. The author, therefore, 
proposes only to consider some typical examples ^ and to indicate the 
general rules observed in compounding 

(a) Simple mixtures. 

(6) Mixtures containing resinous tinctures or liquid extracts. 

(c) Mixtures containing insoluble powders. 

(d) Mixtures containing fats, fixed or volatile oils, or other sub- 

stances requiring emulsification. 

(e) Chlorine mixtures. 

(f) Mixtures containing incompatibles. 

(a) Simple Mixtures may contain a salt or other substance 
soluble in water, with tinctures and perhaps some flavouring agent 
as sjnrup. The menstruum may be one of the oflBcial medicated 
waters or an infusion : 

Potassium Citrate 5ij. 

Tincture of Orange 5iv. 

Syrup 5iv. 

Distilled Water to ^YJ- 

Dissolve the salt in a portion of the water and strain through a 
plug of absorbent cotton into the bottle ; wash through with more 
water. Add the tincture and syrup, and make up ^ with water. 
Solutions of dirty salts should always be strained through cotton, as a 
mixture containing extraneous matter is very unsightly. Tinctures, 
etc., are added to the strained solution. 

' For further examples .and more detailed information regarding dispensing 
problems the student is referred to MacEwan's ' Art of Disj^ensing/ from which 
the author has been kindly allowed to abstract. 

' Proceedings have been instituted for incorrect dispensing where the error was 
manifestly due to the use of inaccurate bottles. Mixtures should, therefore, be 
always made up to the required volume in a graduate. 
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Infusions or decoctions should be set on first — before the pre- 
scription is copied — so as to cause the least delay. No menstruum 
should be used while hot on account of the danger of dissolving salts 
which might crystallise on cooling. When the quantity of a salt 
ordered is in excess of its solubility, it should be reduced to powder, 
and the menstruum added perfectly cold : 

Potassium Chlorate 5iv. 

Glycerin 5iv. 

Infusion of Roses to . • 5^- 

In the last example, as indeed in aU cases where there is a sediment, 
a ' shake the bottle * label should be attached. 

(b) Mixtures containing Resinous Tinctures or Liquid 
Extracts generally require the addition of mucilage to render them 
sightly and to enable an even dose to be taken : 

Potassium Bromide 5iij. 

Tincture of Indian Hemp . ^iss. 

Chloroform Water to . . • ?vj. 

Dissolve the salt in a portion of the water — straining if necessary — 
add three drachms of mucilage of acacia, and mix. Pour in the 
tincture in such a way as not to touch the sides of the bottle, invert 
once or twice, and fill up with the menstruum. 

Should any difliculty be experienced in emulsifying a resinous 
tincture or liquid extract in this manner, the mucilage may be mixed 
with a portion of the water in a measure, and the preparation stirred 
in with a glass rod. 

Resinous tinctures, etc., in common use are those of myrrh, 
guaiacum, benzoin, tolu, hydrastis, etc. 

(c) Insoluble Powders are frequently prescribed in mixtures. 
When the powder is of low gravity, as magnesia or rhubarb, or when it 
diffuses easily or remains suspended while a dose may be taken, the 
mixture may be dispensed without any addition : 

Magnesium Oxide (light) . • S^j- 

Magnesium Sulphate .... 5vj. 
Peppermint Water to . • |7J- 

On the other hand, dense powders, as bismuth oxynitrate, require 
the addition of some suspending agent. The substances usually 
employed are tragacanth and acacia : 

Bismuth Oxjmitrate • 5ij- 

Tincture of Calumba .... 5iv. 

Syrup of Ginger 5iv. 

Infusion of Orange to . . • §vj. 

Place the bismuth in the bottle with two ounces of the water and 
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shake ; add two fluid ounces of tragacanth mucilage and again shake ; 
add the tincture and sjnrup and fill up. 

Sometimes tragacanth is ordered in the form of powder : 

Bismuth Oxycarbonate . . . • Sij- 

Sodium Bicarbonate .... 5iij. 

Powdered Tragacanth .... 5], 

Distilled Water to gvj. 

Mix the powders intimately, and add all at once about half the 
water. Triturate quickly until an even mixture is obtained. Transfer 
to the bottle, washing out the mortar with further portions of the 
water to fill up. Some dispensers prefer to use an equivalent quantity 
of mucilage, and proceed as in the earlier example. Some medical 
men order the compound powder of tragacanth, and it makes a very 
useful suspending agent. It is treated according to the second example, 
care being taken to add enough water to prevent a stiff paste being 
formed. 

Acacia has not the same value as a suspending agent as tragacanth 
on account of its tendency to form cement-like compounds with some 
powders. 

(d) Emulsions. — The term errndsion is generally applied to the 
milk-like mixture formed by the suspension of small globules of oil 
or fat in water. If cod-liver oil, for instance, is vigorously shaken with 
two or three times its volume of water, an opaque mixture is formed 
which requires to rest for some time before it separates into distinct 
layers. If now a small quantity of mucilage of acacia is added and the 
mixture again shaken, the liquid will become milky, and will require 
to rest for a very much longer time before separation again takes 
place. The reason for this non-separation is the partial emulsification 
of the oil. When oil by itself is agitated with water, it breaks up into 
a number of globules which again coalesce when the liquid comes to 
rest, but if a mucilage is added, each globule becomes coated with a 
film which prevents it from uniting with its neighbours. Experiment 
has shown that the smaller the globules, and the more perfectly they 
are coated, the more persistent will be the resulting emulsion. 

The emulsifying agents in general use are acacia, tragacanth, 
dextrin, gelatin, casein, decoction of Irish moss, malt extract, yolk of 
egg, and soap. Of these, acacia, tragacanth, dextrin, and Irish moss 
are more commonly employed for mixtures, while yolk of egg and soap 
are frequently used for liniments and outward applications. 

Acacia, — Gum acacia is used both in powder and mucilage form. 

Cod-liver Oil . . . .4 fluid ounces 
Powdered Acacia ... 1 ounce 
SvTup of Orange . . . i fluid ounce 
Cinnamon Water to . . .8 fluid ounces 

Place the powder in a dry mortar of the capacity of at least a pint 
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and triturate with the oil until mixed. Add, all at once, two fluid 
ounces of cinnamon water, and stir until the mixture thickens and 
appears creamy. Scrape down sljxj unmixed portions and continue 
stirring for several minutes, adding, by degrees, the syrup and sufficient 
menstruum to produce eight fluid ounces. 

If salts are ordered, they must be previously dissolved in the water. 
Glycerin, alcohol, and syrups should always be diluted with some of 
the menstruum before adding to an emulsion. < 

The above proportions may be varied slightly according to the 
viscosity of the oil. Thus, castor oil may be emulsified with consider- 
ably less gum than almond oil or cod-hver oil. Volatile oils, on the 
contrary, require a larger proportion. 

By a second method, the mucilage is prepared with gum and water, 
and the oil added by degrees, each portion being thoroughly incor- 
porated before addition of the next. This process requires much 
longer for its completion than that first described, and is more 
liable to go wrong. If the oil is added too quickly, in nine cases out 
of ten it ruins the operation, and the spoiled materials can only be 
used up by starting a fresh batch, and, when the familiar crackling 
sound is heard, adding them very cautiously to the concentrated 
emulsion. 

A modification of the above process consists in adding the oil and 
water in equal proportions, but alternately, to the thick mucilage. 
The result is practically the same as the above, but requires longer 
for its accomplishment. 

Tragacanth. — ^Emulsions prepared with tragacanth have perhaps 
less tendency to separate owing to their viscosity, but under the micro- 
scope the globules of oil are seen to be much larger than they would 
be if emulsified with acacia. The following proportions produce 
moderate results : 

Cod-Uvei Oil .... 4r fluid ounces 
Powdered Tragacanth . . 40 grains 
Rectified Spirit .... 1 fluid drachm 
Water to 8 fluid ounces 

Place the gum and alcohol in a perfectly dry bottle of about twice 
the capacity of the emulsion, and mix by shaking ; add half the 
water, all at once, and shake briskly ; add •the oil, and, after further 
agitation, any flavouring agent. Volatile oils require rather more 
tragacanth. 

Irish Moss. — Irish moss emulsions are perhaps more successful 
when made on a manufacturing scale than when prepared at the 
dispensing bench. The moss must first be well washed with cold 
water, then placed in a water-bath with the water and heated for 
about twenty minutes. The most satisfactory strength for the 
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mucilage is fifteen grains to each ounce of water. This, when cold, 
is capable of emulsifying an equal weight of fixed oil, the latter being 
added by degrees, trituration or beating being continued the whole time. 
The author has found that a very satisfactory emulsion can be 
made as follows : 

Cod-Uver Oil .... 8 fluid ounces 
Powdered Acacia ... 1 ouDce 
Mucilage of Irish Moss (15 

grains per ounce) to . .16 fluid ounces 
Elixir of Saccharin i 
Flavouring } ' • ^o taste 

Place the powdered gum in a mortar, add the oil, and mix ; add 
three fluid ounces of the mucilage and triturate until a good primary 
emulsion results. Dilute this, triturating constantly, with the re- 
mainder of the mucilage, to which the flavouring ingredients have 
been added. 

Cctsein. — Casein as an emulsifying agent has been strongly recom- 
mended, but has not received much attention in this country. One 
gallon of skim-milk is warmed to 38° C, two fluid ounces of solution 
of ammonia added, and the whole, after well mixing, set aside to 
separate. The lower layer is drawn ofi and acidified with acetic 
acid. After well washing the precipitated casein with tepid water, it 
is collected on a calico strainer, strongly pressed to get rid of moisture, 
mixed with 150 grains of sodium bicarbonate, and sufficient sugar 
that the product contains 10 per cent, of casein. The resulting pasty 
mass is spread out in a thin layer, and dried at a temperature not 
exceeding 38° C. 

Emulsions of the fixed oils are made by rubbing ten parts of the 
saccharated casein with three parts of water, adding by degrees 
ten parts of oil. After thorough trituration the mixture is diluted 
to the required extent with water. Resinous substances are not so 
readily emulsified by casein as by gum arabic, but fairly stable pre- 
parations may be turned out by dissolving the resin in a Uttle. alcohol 
before adding to the casein mucilage. It has been claimed that casein 
emulsions are more readily digested than the corresponding ones 
prepared with gum. 

Yolk of egg. — The yolk of an ordinary egg is equal in emulsifying 
power to about two drachms of gum acacia or fifteen grains of 
tragacanth. 

Break the shell by a smart blow on the edge of a tumbler or 
measure, and separate the yolk as cleanly as possible. After rubbing 
perfectly smooth, the oil is added by degrees, stirring constantly, a 
little water being added from time to time as the emulsion thickens ; 
strain through muslin. Well-made egg emulsions bear the addition 
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of acids exceedingly well, an excellent example being the ' white oils ' 
so popular in rural districts. 

Extract of malt. — ^Perhaps one of the most important pharma- 
ceutical preparations of the present day is emulsion of cod-liver oil 
with malt extract. The operation of mixing, however, rarely succeeds 
in the hands of the retail pharmacist. Some have endeavoured to 
shorten the process by adding a strong tincture of quillaia to the 
malt, or even powdered gum arabic. These additions are not neces- 
sary and are not to be recommended. The most successful results 
are obtained by mixing the oil and malt in the proportion one to four ; 
the ingredients are placed in a mixing machine and the beaters revolved 
slowly for some hours, during which time air is excluded as much as 
possible. 

Quillaia. — The inner bark of Quillaia saponaria contains a glucosidal 
principle (saponin) soluble in alcohol and hot water, which possesses 
remarkable emulsifying properties. The most useful form for em- 
ploying this agent is a strong decoction, prepared by exhausting the 
coarsely bruised bark with boiling water, evaporating over a water- 
bath, and adding 25 per cent, of alcohol when cold. One fluid part of 
the finished preparation should represent one part by weight of bark. 

Tt is not known whether preparations of quillaia possess the same 
medicinal properties as other drugs containing saponin — senega, for 
instance— and for this reason, although its physical properties are so 
well known, it is but rarely used. As regards its strength, one part 
of strong decoction, made as above, is sufficient to emulsify ten parts 
of fixed oil or three parts of volatile oil ; emulsions prepared with this 
agent remain permanent on the addition of either alkalies or acids. 

Gelatin. — ^Gelatin is not infrequently used for emulsions. The 
most convenient form for keeping it is glyco-gelatin : 

Glycerin 5 

Gelatin 10 

Water 50 

Allow the gelatin to soften in the water, dissolve by heat, add the 
glycerin, and strain through muslin. 

One part of this mixture will emulsify its own weight of fixed oil. 

The great drawback to gelatin and Irish moss lies in their proneness 
to decomposition. Chloroform is probably the best preservative agent. 

Examples 
Fixed oils. — 

Castor Oil 1 fluid ounce 

Powdered Acacia ... 2 drachms 

Syrup 4 fluid drachms 

Water sufficient to produce 

3 fluid ounces 

Place the gum in a dry mortar and triturate with the oil ; add six 
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diachms of distilled water, and stir until a tliick creamy emulsion is 
fonned ; dilute gradually to two ounces, and add the syrup previously 
mixed with the remainder of the water. 

Volatile oUe. — 

Oil of Turpentine . • . 1| fluid drachms 
Powdered Tragacanth . . 10 grains 

Syrup 4 fluid drachms 

Water sufficient to produce 

3 fluid ounces 

Introduce the tragacanth into a perfectly dry bottle, add the oil, and 
shake ; add, all at once, half the water ; shake vigorously, and when 
thoroughly emulsified add the syrup mixed with the remainder of the 
water. 

Chloroform or Bromqform. — 

Chloroform 30 minims 

Almond Oil 4 fluid drachms 

Powdered Acacia ... 1 drachm 

Powdered Tragacanth . . 10 grains 

Water sufficient to produce 

4 fluid ounces 

Mix the gums in a dry mortar ; add the chloroform and oil previously 
mixed, and triturate gently ; add, all at once, an ounce of water and 
stir rapidly ; gradually add the remainder of the water, and finish 
off as quickly as possible. 

Another excellent mixture (not an emulsion) is : 

Bromoform 32 minims 

Alcohol, 90-per-cent. ... 2 fluid drachms 
Glycerin to 1 fluid ounce 

This mixture may be diluted with water without the bromoform being 
thrown out. 

Salol— 

Salol 2 drachms 

Almond Oil 4 fluid drachms 

Powdered Acacia .... 2 drachms 

Syrup 4 fluid drachms 

Water sufficient to produce 

6 fluid ounces 

Melt the salol in a porcelain dish with the oil ; pour on to the gum 
contained in a warm mortar ; add one ounce of hot water, and triturate 
until a creamy emulsion is produced ; dilute gradually to four oimces, 
and add the syrup mixed with the remainder of the water. 

20 
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Balsam oftolu. — 

Balsam of Tolu .... 1 drachm 



Rectified Spirit 
Powdered Acacia 
Syrup . 
Water . 



4 fluid drachms 

3 drachms 

4 fluid drachms 
sufficient to produce 

4 fluid ouDces 



Heat the tolu balsam in a porcelain capsule, add the spirit, and dis- 
solve ; strain through muslin into a mortar with the gum, and add, all 
at once, half an ounce of water ; stir briskly until a good emulsion is 
formed ; gradually dilute to two fluid ounces. Add the syrup dissolved 
in the remainder of the water. 

LanoUn, — 

LanoliQ 2 drachms 

Powdered Soap .... 1 drachm 

Water sufficient to produce 

4 fluid ounces 
Place the lanolin in a warm mortar, and when melted add the pojvdered 
soap ; mix and add, all at once, four fluid drachms of hot water ; 
triturate briskly, and add the remainder of the water by degrees. 

Spermaceti, — 

Spermaceti 2 drachms 

Yolk of one Egg 

Syrup 4 fluid drachms 

Water sufficient to produce 

4 fluid ounces 

Powder the spermaceti with a drop of almond oil, add the syrup, and 
rub into a perfectly smooth paste. Now triturate with the yolk of 
egg and dilute gradually with the water. 
Cocoa butter, Waxes. — 

Cocoa Butter . . . . .1 drachm 

Almond Oil I fluid drachm 

Powdered Acacia .... 1 drachm 
DistDled Water .... 2 fluid ounces 

Make a mortar hot with boiling water. Wipe perfectly dry and 
introduce the fat ; as soon as it melts add the oil and gum, and tritu- 
rate gently. Now add, all at once, half an ounce of boiling water and 
stir briskly. Gradually add the remainder of the water (warm). 

Extract of mule fern, — 

Liquid Extract of Male Fern . 20 minims 

Fresh Milk 1 J fluid ounces 

Gum-resins, such as ammoniacum and mjrrrh, require powdering 
and moistening with water. Brisk trituration then jdelds a very 
good emulsion, which only requires diluting and straining. In this 
case the natural gum present is sufficient to emulsify the resin without 
further addition. 
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Resinous tinctures are readily emulsified with a little fresh mucilage, 
equal parts being suJBScient as a general rule. Mix the mucilage with 
a little water, pour into the bottle, and rotate so as to coat the inside 
and prevent the resin adhering to the glass. Now by degrees add the 
tincture, agitating gendy after each addition. 

iSeetfo.— Certain seeds, such as almonds, form excellent emulsions. 
The almonds are first blanched by means of hot water, and powdered 
very finely. A Ut&e water is next added and the whole beaten into a 
stiff paste. After well working, water is added by degrees, and the 
finished emulsion strained through muslin. 

General remarks, — ^No mention has been made as to the use of 
alkaUes in the preparation of emulsions. The omission is intentional, 
as their indiscriminate use cannot be recommended. Caustic alkalies 
may, however, in certain cases be used for the emulsification of fixed 
oils intended for outward application — e.g., Lin. Anmionise. Here 
axcess of oil is shaken with solution of ammonium hydroxide, the 
small amount of soap that is formed producing a creamy- white emulsion 
which persists for a long time. Soft soap is frequently made use of 
to suspend tarry and other matters for outward application. Thus- 
Soft Soap 4 drachms 

Stockholm Tar .... 4 „ 
Rectified Spirit .... 4 fluid oxmces 

Dissolve the soap in the spirit and mix with the tar. On pouring 
the clear mixture into water, an excellent emulsion is formed, which 
persists for a considerable time. 

- Handle 



-Lid 



Cylinder — 



Footrest- ( 




?— Plunger 



Fig. 176. — EmulsifieA. 



Manufactwe of emulsions on a large scale. — The emulsions usually 
required in quantity are those of cod-liver oil, castor oil, and petroleum. 
Probably the machine shown in fig. 176 is the simplest. 

Mix the gum and oil and place in. the cylinder. Add the water, 
all at once, and work the piston up and down, keeping the feet on the 
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rests, as considerable exertion'^isjreqiiired. The mixture is violently 
forced through the small holes, emulsification being so rapid that a few 
dozen strokes are ample for the production of a permanent emulsion. 
It is important that the plunger fit closely and accurately into the 
cylinder. 

Proportions — 

Cod-Jiver Oil 1 gallon 

Powdered Acacia 1 pound 

Irish Moss Mucilage 2\ %, flavoured to 

taste, and containing any salts . . to produce 2 gallons 

A power machine is shown in fig. 177. 







Fig. 177.— Power Emulsifier. 

(e) Chlorine Mixtures. — These are occasionally prescribed for 
gargling the throat — 

Potassium Chlorate ... 40 grains 
Hydrochloric Acid ... 15 minims 
Distilled Water to ... 8 fluid ounces 
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Introduce the powdered salt into a stoppered bottle and add the 
add. Stopper securely and warm the bottle in hot water or over a 
small flame. When the reaction is complete, pour in an ounce or so 
of water and agitate so as to dissolve the liberated gas, then make up 
with water.^ 

(/) Mixtures containino Incompatibles. — ^Incompatible sub- 
stances cannot exist together in solution without change, neverthe- 
less mixtures Qontaining incompatibles are frequently met with. 
Sometimes the combination is intentional — 



Zinc Sulphate . 


2 grains 


Lead Acetate 


• * .». 


Liquid Extract of Opium 


. 30 minims 


Distilled Water to . . 


3 fluid ounces 



In this injection part of the lead is precipitated as sulphate and part 
as meconate, acetates of zinc and of the alkaloids remaining in solution. 

The following is another example of an incompatible prescription 
which should always be dispensed as written — 



Quinine Sulphate 
Potassium Iodide 


8 grains 
. 20 „ 


Potassium Bicarbonate . 


. 120 „ 


Tragacanth 

DistiDed Water to . . 


. 20 „ 

8 fluid ounces 



It is difficult to lay down any general rule for the treatment of 
incompatible prescriptions ; but, if any of the ingredients are likely 
to interact and produce dangerous decomposition products, it becomes 
the duty of the pharmacist to communicate with the prescriber. 

In no case should medicine be sent out which, in the judgment 
of the dispenser, is likely to cause unpleasant symptoms or endanger 
the patient's life. If, on the other hand, no harm is likely to accrue 
from mixing incompatible substances, the dispenser should, unless he 
has reason to believe it to be due to an oversight, compound the 
medicine as elegantly as may be. 

CcfrJbinations such as the following are dangerous : 

Poisonous Alkaloidal Salts with alkalies, alkaline or earthy car- 
bonates, soluble arsenates, tannic acid, astringent tinctures, 
borax, iodides, and bromides. 

' DistiUed water is most oonveniently kept in glass carboys — of the capaoity of 
two gaUoos — provided with a tap. If the water is kept in an ordinary * shop-round/ 
the air displaced in fOling another narrow-necked vessel invariably gains aooess. 
In many oasee this is not of much consequence, but in some instances it may 
have unlooked-for results. Thus, in making a chlorine gargle, sufficient chlorine 
may find its way into the water-bottle, afterwards to liberate iodine from potassium 
iodide ; or if a bottle containing ammonia is filled up, enough ammonia may be dis- 
solved to precipitate alkaloids from neutral solutions. 
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Thus: 



Stryohnine Sulphate .... 1 grain 

Potassium Bromide 6 drachms 

Distilled Water 6 fluid ounces 

This mixture remains clear for some time after mixing, but 
ultimately deposits crystals of strychnine bromide, and unless 
the bottle is well shaken before each dose, the probability is 
the patient will receive a poisonous quantity with the last. 

Although alkalies are incompatible with solutions of alkaloidal 
salts, it does not follow that the alkaloid ^nll always be pre- 
cipitated. The following mixture (from the ' C. & D.') remains 
clear: 

Solution of Stryohnine Hydrochloride . 40 minims 

^^^odium Bicarbonate 120 grains 

Distilled Water to 8 fluid oxmces 

Strychnine is soluble 1 in 5700, and as the mixture in question 
is more dilute (1 in 9600) no deposition of crystals takes place. 
The following is also a dangerous type of mixture : 

Mercuric Chloride 2 grains 

Potassium Iodide 240 „ 

Solution of Strychnine Hydrochloride . 120 minims 

Infusion of Orange to 8 fluid oxmoes 

Here a double iodide of mercury and potassium is formed, 
which precipitates the strychnine. 

A mixture that at first sight does not appear to be unsafe is : 

Solution of Strychnine Hydrochloride 4 fluid drachms 

Elixir of Gluside (Saccharin) to . . .2 fluid ounces 

Here the alkaloid is thrown out by the soda of the soluble 
saccharin. 

Antipyrine with nitrites, persalts of ii-on, sodium salicylate, chloral 
hydrate, tannic acid, mercuric chloride, phenol, and 
8-naphthol. 

Thus: 

Sodium Bromide 240 grains 

Antipyrine 120 „ 

Chloral Hydrate 120 „ 

Syrup of Lemon 1 fluid ounce 

Distilled Water to 4 fluid ounces 

On mixing, an insoluble oily compound (which may afterwards 
crystallise) of phenazone and chloral is- formed. 

Another objectionable mixture that has been noticed con- 
sists of 

Phenazone 60 grains 

Sodium Salicylate 180 „ 

Potassium Bromide 240 „ 

Magnesium Sulphate 1 ounce 

Glycerin ( fluid ounce 

Distilled jWater to , . . . . SJffluid ounces , . 
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On standing, a copious deposit of crystals containing phenazone 
associated with magnesia and salicylic acid is formed. 

If it is specially desired to combine spirit of nitrous ether 
with phenazone, sodium bicarbonate should be added to pre- 
vent the formation of iso-nitroso-phenazone, which otherwise 
imparts a green colour to the mixture. 

Arsenic Salts with salts of magnesia, mercuric chloride, or astringents. 

Arsenates must not be dispensed with solutions of alkaloids. 
Bromides with poisonous alkaloids (see also Iodides). It may not 

be generally known that bromides are incompatible with 

paraldehyde — bromate being formed. 
Chloral Hydrate with antipyrine. Alkalies and alkaline carbonates 

liberate chloroform. 
Iodides with poisonous alkaloids, chlorates, and spirit of nitrous ether 

(unless containing free alkali). 

The * C. & D.' has recorded an apparently harmless mixture 
containing ferrous iodide and potassium chlorate which caused 
death : 

Potassium Chlorate 120 grains 

Syrup of Ferrous Iodide 6 fluid draohms 

Antimonial Wine 30 Tninima 

Spirit of Chloroform 2 fluid draohms 

Distilled Water to 8 fluid ounces 

This mixture is almost colourless when first prepared, but rapidly 
turns brown, and after a few days deposits crystals of iodine. 

Soluble iodides or bromides must not be dispensed with 
mercurous salts : 

Potassium Bromide 10 grains 

Calomel 3 „ 

On rubbing together, metallic mercury separates, and a 
poisonous double salt, mercuric-potassium bromide, is formed. 

The following mixture, although not dangerous, is often 
seen, and is a wonderful example of incompatibility : 

Potassium Iodide 30 grains 

Quinine Sulphate 12 „ 

Dilute Sulphurio Acid 18 minims 

Distilled Water to 6 fluid ounces 

After standing for a few hours a red crystalline deposit of iodo- 
sulphate of quinine (herapathite) is formed. If mucilage of acacia 
is first added, the deposit is amorphous and easily distributed. 

Hitroglycerin Solution with aqueous menstrua, unless the mixture 
contains sufficient alcohol to keep it in solution. 

Spirit of Hitrous Ether forms dangerous mixtures with iodides 
and bromides, imless free alkali is present. It is also 
incompatible with phenazone and salicylates. 
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Salicylates, although not forming dangerous compounds, form 
brownish nuxtures with dkalies^ alkaline carbonates, and 
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Strychnine. See Poisonous Alkaloids. 



EXPLOSIVE COMBIHATIOHS 

It occc^onaUy happens that substances are ordered in prescrip- 
tions which, if brought together in the ordinary way, may combine 
with explosive violence. 

Chlorates should not be rubbed in a mortar or heated with — anti- 
mony sulphide, carboUc acid, catechu, creosote, gallic acid, 
glycerin, hypophosphites, iodine, iodol, lycopodium, oxalic 
acid, salicyUc acid, shellac, sugar, sulphur, or tannic acid. 

Erythrol Tetranitrate must not be powdered with any readily 
oxidisable substance. When required in powder it may 
be safely triturated in a perfectly clean mortar with a wooden 
pestle. 

Hypophosphites may decompose violently when heated or rubbed 
with chlorates. 

Iodine ignites oil of turpentine. It should not be mixed with 
strong solution of ammonia on account of the danger of 
forming nitrogen iodide — one of the most dangerous of 
explosive compounds. 

Iodol decomposes with violence when mixed with chlorates or with 
mercuric oxide. 

Phosphorus inflames spontaneously in air, and should always be kept 
under water. When required for dispensing, it should be lifted 
out on the point of a knife or sharp wire, quickly dried with 
clean blotting-paper, and weighed as rapidly as possible — on 
a counterpoised watch-glass, and no^ on a metal scale-pan. 

Picric Acid and Picrates should not be triturated violently. When heated 
in the dry, especially with calcium oxide, they may explode. 

Potassium and Sodium should be preserved under benzine or other 
suitable hydrocarbon. Especial care should be taken when 
handling not to bring any piece into contact with water. 

Potassium Dichromate or Chromic Anhydride must not be mixed with 
glycerin or alcohol. 

Potassium Permanganate or other permanganates may give rise to 
an explosion when mixed with glycerin, alcohol, sulphides, 
fats, oils, or sugar. 

^ A very complete list of incompatibles is contained in the * Art of Dispensing 
by Peter MacEwan. 
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Silver Oxide explodes when rubbed with creosote, phenol, or potassium 
permanganate. If, however, it is diluted with kaolin and then 
massed with a hydrocarbon, it may be made into pills with- 
out much risk. Pills containing silver oxide, if massed with 
syrup, glucose, or other reducing agent, swell up and crumble, 
but rarely explode. 

Explosions sometimes occur in mixtures containing bismuth 
oxynitrate and other acid compounds, and alkaline carbonates or 
bicarbonates. This is due to liberation of carbon dioxide. 
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CHAPTER XLIV 

POWDERS AND CACHETS 

The division of all powders intended for internal administration 
should be performed with the utmost exactitude, and in no case should 
the lazy and inaccurate method of subdivision by means of measures 
be resorted to. Flattening out a powder and dividing it into apparently 
equal proportions by means of a spatula, is an even worse offence. 

For rapid weighing hand balances are generally preferred to the 
pillar pattern. In some balances one scale-pan is made of glass, and 
unless great care is exercised the edges chip, which, if uncorrected, 
impairs the accuracy of the weighing. 

Paper for wrapping powders should be plain white with a glazed 
surface. When one or two dozen powders have to be wrapped, it is 
convenient to lay down all the papers on the bench in rows and weigh 
out the whole number before commencing to fold any. Wrapping is 





Fig. 178.— Powder Folder. Fig. 179. — Powder Folder 

accomplished by folding the paper away from the operator to within 
half an inch of the margin ; the further edge is then folded inwards 
and again on itself, making a double pleat, when the ends are finally 
doubled over equally on one of the devices shown in figs. 178 and 179. 
Powders are generally sent out in card boxes, and the appearance 
is greatly enhanced if the height of the packets corresponds exactly 
with the depth of the box. Hygroscopic powders, such as lithium 
citrate, should be wrapped in paraffined paper. 

Cachets, — The essential qualities of a perfect cachet are conveni- 
ence of form, tastelessness, and ready solubility. The basis from 
which cachets are stamped is perhaps of the least harmful nature 
possible, consisting merely of flour and water. This material after it 
has been dipped in cold water becomes quite soft and limp, and powders 
enveloped in it are swallowed without difficulty. 
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Directions for fiUing and dosing. — In the apparatus shown in 
figs. 181 to 184, the shells are pressed with the fingers into the spaces 
in the plates B and a. The plate c is then folded over on its hinge, 
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Of 



14 



jM^ 



Fig. 180.— Empty Cachets. 

No. 000 will hold IJ grains of quinine sulphate 

„ „ 3 to 4^ „ „ 

„ 0^ „ 6 to 7J „ 

1 „ 9 to m ,, 
li „ 10ttol5 

2 „ 15 to 18 

and serves to protect the rim of the cachet from contact with the 
powder. The powder is next introduced by means of the small 
funnel, as shown in fig. 182, and pressed down with a thimble. 




Cachet Apparatus. 



Fig. 184. 



When all the cachets have been filled, the plate c is lifted up, 
and the damping roller, which must not be too wet, passed over the 
edges of the cachets in the plate (fig. 183). a is then closed over b, and 
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a slight pressure closes all the cachets at once. The cachets are 
pressed out on to a sheet of paper to allow the edges to dry and 
harden, before being touched with the fingers. 

Smaller forms of apparatus are worked on the same principle, 
the difference being that only three cachets of one size are closed 
at a time instead of twelve (fig. 185). 




Fig. 185. 

Lately an improved form of cachet has been introduced under 
the name of Koseal, In this, the shape of the rim has been altered 
on the inside by raising a portion, as will be seen in fig. 186. The 
object of this is to simplify the process of moistening, as some diflS- 
culty is occasionally experienced in obtaining just the right degree of 
dampness when closing the cachets. If made too wet, ordinary 





Fig. 186. 



Fig. 187. 



Fig. 188. 



cachets are liable to crinkle and look imsightly at the edges, and if 
insufficiently moistened they do not cohere. Figs. 187 and 188 show 
the finished ' koseal.' If considerable pressure is used in closing these, 
their appearance differs in no way from ordinary cachets, but if 
slight pressure is employed the two" halves only cohere around the 
raised rim, the finished cachet appearing^as in the last figure. 
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PILLS 



Pills are small ovoid or spherical masses of medicament, intended 
to be swallowed whole, without previous mastication. Their weight 
may vary from one to five grains, but occasionally, when the medica- 
ment is very dense, they may weigh as much as ten grains without 
being abnormally large. Very small pills are sometimes erroneously 
called grantdes. 

A practical acquaintance with the art of pill-making, both extem- 
poraneously and in bulk, is of the first importance to the pharmacist, 
as the preparation of a good pill-mass requires judgment as well as 
manipulative dexterity. 





Fig. 189.— Pill-mortar. 



Fig. 190.— Metal Mortar. 



PtU-apparaim, — For the preparation of small quantities of pills 
atj the dispensing counter, the mortar used for massing the in- 
gredients should be of Wedgwood ware, somewhat shallow, with well- 
rounded edges. Many pill-mortars are provided with a spout, a 
useless and inconvenient addition. The pestles supplied with the 
mortars are, as a rule, much too i^ort : it is found by experience 
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that the handle should not be less than eight inches in length, almost 
cylindrical, with a well-rounded end that will fit comfortably into the 
palm of the hand when kneading, as fig. 189. Mortars for larger 
quantities are frequently made of bell-metal or iron, as fig. 190, some 
of the older patterns being often beautifully moulded. To assist in 





Fig. 191. — Mortar-covkr. Fig. 192.— Pill-rounder. 

kneading the mass, as well as to prevent loss of material when 
pounding a dry substance, these metal mortars are provided with stout 
wooden covers, as fig. 191. 

A good operator can frequently manipulate a pill-mass so deftly 
that scarcely any of the material will finally adhere to the bottom of 
thf mortar ; but as during the operation the mass generally requires 
loosening, special knives are employed, having short stiff blades. 
These should have well-rounded handles, enabling them to be used 




Fig. 193.— Pill-machine. 

with comfort. The machine for piping and dividing the mass into 
pills is usually made of mahogany, with brass runners and cutting 
surfaces, as fig. 193. In cutting pills by hand, it is necessary that the 
machine should rest on a firm bench or counter, as considerable force 
is exerted in rolling hard masses. 

The pills as a rule are not perfectly round when they leave the 
grooves, and to finish them off they are rolled in an eccentric manner 
beneath a roimder (fig. 192), made of either boxwood or metal, a little 
starch being used to prevent their sticking together. 

The advantage of using a metal pill-finisher is that it can be warmed 
over a Bunsen burner for very hard pills. Many pharmacists make 
use of a thick slab of iron, heated over a gas flame, for softening very 
hard pill-masses. It should not be resorted to where heat is likely to 
injure the ingredients. 
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Preparation of the mass. — The pill-mass may be divided into two 
parts — ^the active ingredients, and the excipient or material used to 
bind the mass and give it proper consistence. In the first place, all 
the dry ingredients must be in very fine powder ; in fact, other things 
being equal, the finer the powder, the more plastic the mass. 

The chief characteristics of well-made pills should be uniformity ol 
dose and size, as well as ready solubility when introduced into the 
system. For the production of pills complying with the above con- 
ditions the ingredients must be thoroughly mixed before the addition of 
any excipient. Potent remedies, such as the toxic alkaloids, should 
be carefully diluted with a little milk-sugar before mixing with the 
bulk of the material. It occasionally happens that a fraction' of a 
grain of some very active ingredient is ordered in a pill, which it is 
impossible to weigh directly. In these cases, the substance may be 
mixed with milk-sugar in such proportions that an aliquot part can be 
weighed off. Thus, if twenty-four piUs are required, each containing 
gV of a grain of strychnine, one grain of the alkaloid should be inti- 
mately mixed with nine grains of diluent, and eight grains of the 
mixture taken, representing -^^ or f^ of a grain. Or it may happen 
that twenty-four piUs are ordered, each containing ^ of a grain of 
the active ingredient. In this case it is more convenient to weigh 
one grain, afterwards dividing the mass into twenty-five pills, one of 
which may be thrown away. One of the objects in pill-making should 
be to keep the pill as small as possible, but no pills ought to be sent 
out weighing less than one grain. 

After each addition of excipient the mixture is detached from the 
side of the mortar, and well kneaded until a uniform plastic mass 
results. Before rolling, the gross weight of the mass should be entered 
in the prescription book. This practice should never be omitted, as 
errors in weighing the ingredients may sometimes thus be detected, 
while it ensures that the pills are always sent out of the same size and 
weight. 

PtU-excipients, — Under this name are comprised all the materials 
used to bind the ingredients into a mass. In selecting liquid excipients, 
care must be exercised not to use any that act as complete solventfi^ 
nor any powders likely to form insoluble compounds with the in- 
gredients. While not entirely dissolving the materials a liquid excipient 
should possess a modified solvent action, as proof spirit, or else be 
sufficiently sticky, as glucose, to bind them into a plastic mass. Such 
excipients require to be added very cautiously, with constant kneading, 
or the mass will become too soft for rolling. When the first addition 
is made the mass may appear rather dry and crumbly, but after a few 
minutes' kneading, owing to the heat generated, it should begin to bind. 

To avoid the danger of adding too much excipient at one time, and 
so making the pills too large or too soft, Hquid excipients should be kept 
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in one-ounce bottles into which a small pipette attached to a rubber 
ball just dips (fig. 194). By lightly squeezing the ball, as small a 
quantity as desired may then be dropped upon the ingredients. Dry 
excipients may be kept in wide-mouthed bottles provided with a 
perforated cork in which a short piece of quill is inserted (fig. 195). 





Fia. 194.— ExoiPiKNT Bottle. Fia. 196.— Kxcipmnt Bottlb. 

Although special exdpients have been recommended from time to 
time, it is generally found that good dispensers rely on two or three 
only, with the behaviour of which they are well acquainted. 

White fowdera generally may be made into a mass with compound 
powder of tragacanth and a little syrup, with glycerin of tragacanth, 
or with glucanth. Glycerin by itself should be avoided, as piUs 
containing much of it are liable to lose their shape and become sticky 
through absorption of moisture. 

Coloured pounders may be massed with any appropriate, physio- 
logically inert, excipient. The most useful powders are liquorice and 
althaea. 

Examples. 

Acidy benzoic. — Glucanth or a little tragacanth and simple syrup. 

Acid, carbolic, — Carbolic acid in pills may be treated in several 
ways, one of which is to add one-twentieth the weight of glycerin, 
afterwards massing with a mixture of wheaten flour eight parts and 
tragacanth two parts. Another and far better method is to mass 
with wheaten flour and hard paraffin. If desired the following mass, 
containing 60 per cent, of phenol, may be kept ready made : 

Absolute Phenol 60 parts 

Hard Paraffin 12 „ 

Wheaten Flour 45 „ 

. . Glucanth 3 „ 
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Pills made from this formula readily disintegrate in lukewarm 
water, and no objection is likely to be raised to the presence of 
paraffin. 

Aloes, Asafetida, — The best excipient for pills containing these in 
combination with extract of colocynth and similar drugs, is proof 
spirit. Pills composed of extract of aloes alone should be mixed with 
one-tenth their weight of powdered althaea and massed with rectified 
spirit. 

Antifyrin, Phenacetin. — ^With glucanth. 

Bismuth carbonate and oxynitrate. — ^With glucanth or compound 
tragacanth powder and syrup. 

Cahium sulphide, — Usually ordered in small quantities ; should 
be first mixed with milk-sugar, and then massed with tragacanth and 
syrup, or glucanth. 

Calomel, — Confection of roses has been recommended for massing 
calomel, but it is better to follow the rule of only using white excipients 
for white pills. Strained manna, or tragacanth and syrup, answers 
every purpose. 

Camphor is often stated to give trouble. This is true of certain 
substances which liquefy when rubbed with camphor, as chloral, 
phenol, etc., but camphor per se is not really difficult to manipulate. 
The secret is to powder the camphor very finely ; if then it is mixed 
with a little starch or wheaten flour, it may be massed with glucanth 
without trouble. When ordered with extract of henbane or other 
* green ' extract, the camphor, if powdered finely, frequently forms a 
very good pill without further addition ; but with equal parts of cam- 
phor and extract of henbane, the mass is too soft, and should be 
stiffened with equal parts of tragacanth and wheaten flour. 

Creosote. — In the author's opinion, creosote occasions more trouble 
than camphor when ordered in pills. The best plan is to keep a 
60-per-cent. creosote mass ready made, which may be dispensed from 
as required. The following modification of Martindale's formula 
gives very good results. To fifty parts of creosote in a wide-mouthed 
bottle add fifteen parts of melted yellow wax and thirty-five parts of 
powdered curd soap. Cork, and heat on a water-bath, shaking occasion- 
ally, until combination takes place. This, when cold, gives a plastic 
and fairly stiff mass, which, only requires the addition of a little powder 
when dispensing. The use of magnesia for massing is not to be 
recommended, the pills becoming as hard as marbles and almost as 
insoluble. 

Crystalline saUs, such as potassium and ammonium bromide, 
potassium iodide, etc., should, after powdering very finely, be mixed 
with one-tenth their weight of tragacanth, and massed with syrupy 
glucose. Glycerin in any form should never be used. 

Extracts, such as * ergotin ' and the ' green ' extracts generally, are 

21 
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not sufficiently firm for making into pills. It is customary, therefore, 
to evaporate them over a water-bath until sufficiently hardened, 
making a note on the label of the jar that six parts represent eight 
parts of the soft extract, or whatever the case may be. In addition, 
most dispensers keep powdered extracts on their shelves, and, provided 
these have been prepared by evaporation in vacuo, there can be no 
objection to their use. The more common are the powdered extracts 
of belladonna, nux vomica, henbane, compound extract of colocynth, 
gentian, taraxacum, etc. If properly prepared these should not have 
lost any of the characteristic odour during drying, and particularly 
they should not be hygroscopic. 

Iron phosphate. — This is frequently ordered in combination with 
quinine and strychnine. It is customary to mass with syrupy phos- 
phoric acid (sp. gr. 1*5). The mass should be worked and rolled 
rapidly, as it sets almost at once. 

Iron^ reduced, — ^Powder very finely, mix with one-tenth its weight 
of tragacanth, and mass with glucanth. 

Iron sulphate, dried. — This is best massed with syrup or glucose, 
taking care to add enough at once, or a crumbly mass results. 

Lithium guaiacate. — ^Powder finely and make into a rather soft 
mass with rectified spirit. Work up and roll without delay, as the 
mass hardens very rapidly. 

Mercury unth chalk. — Hydrarg. c. Greta requires very careful 
manipulation in kneading. If worked too vigorously, or if the mass 
is made too hard, the mercury separates. Extract of gentian is an 
excellent excipient. Wheaten flour and glucanth also make a good pill. 

OUs, essential. — When considerable quantities of essential oils are 
ordered in pills, the best results are obtained by massing with a mix- 
ture of equal parts of powdered curd soap, calcium phosphate, and 
wheaten flour. If absolutely necessary, a small proportion of yellow 
wax may be melted with the oil, but must not exceed one-tenth the 
weight, or the pills will probably not disintegrate. 

Pepsin. — The so-called insoluble pepsin does not make good pills, 
but if a mixture of two parts of insoluble and one part of powdered 
soluble scales is employed, an excellent pill may be made with the 
help of syrup. 

Phosphorus. — ^When small doses of phosphorus are ordered, it 
may be possible to use an equivalent quantity of the official mass, 
but if this would unduly increase the bulk, an equivalent quantity 
of 10-per-cent. phosphorated suet must be used. Prepare some fresh 
mutton suet according to the pharmacopoeial directions, and allow to 
cool. Take of — 

Phosphorus 10 grains 

Carbon Disulphide .... 1 fluid drachm 
Suet 90 grains 
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Dissolve the phosphorus in the carbon disulphide in a bottle, add a 
little of the suet, and shake well; then add the remainder, Tm'-r 
thoroughly, allow the disulphide to evaporate, and preserve under 
water. 

This basis contains 10 per cent, of phosphorus. 

Potassium permanganate for obvious reasons must not be massed 
with any readily oxidisable excipient. Very good pills may be made 
with kaolin ointment, or, if not at hand, with what amounts to the 
same thing, Unguentum Parafi&ni B.P. and fuUers' earth. Lanolin 
has also been recommended, as well as resin ointment. 

Quinine and iron citrate, — ^Powder finely, add one-twentieth of 
powdered tragacanth, and mass with syrup, or with the official Un- 
guentum Paraffini. Many dispensers prefer to moisten the powdered 
scales with proof spirit, in which case the mass must be kneaded and 
rolled out as quickly as possible. Under no circumstances must any 
preparation of glycerin be used. 

Quinine sidpJiate may be massed with glucanth or tragacanth and 
syrup. 

Rhubarb masses readily with syrup and a trace of tragacanth. 

Salol is more frequently prescribed in tablets or cachets than in 
pilular form. It may, however, be made into pills with glucanth. 
The mass should not be worked too vigorously, as salol melts at 
about 42^ C, and is then somewhat intractable. 

Silver nitrate should be finely powdered with white fullers' earth 
and massed with Unguentum Paraffini B.P. Breadcrumb should 
never be used, as it not only yields unsatisfactory pills, but contains 
sodium chloride, with which silver nitrate is incompatible. 

Silver oxide. — As for silver nitrate. 

Sulphonal, Tetronal, Trional, — Aa for salol. 

Sulphur, — ^When sulphur is ordered in pills, either alone or with 
other ingredients, only the ' washed ' variety should be used. This, 
if finely powdered, gives no trouble with the ordinary excipients. 

Tar pills are now seldom prescribed, but may be prepared by 
adding one-fifth the weight of melted yellow wax to the tar in a warm 
mortar ; a mixture of equal parts of lycopodium and wheaten flour 
should be then incorporated until the mass is sufficiently firm for 
rolling into pills. 

Zinc valerianate, if ordered alone in piUs, should be reduced to fine 
powder, one-twentieth of powdered acacia added, and massed with 
glucanth. It is, however, frequently prescribed with asafetida and 
other resins, when the mixed powders only need slightly moistening 
with rectified spirit to produce an excellent mass. 
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Acacia powder and mucilage. Avoid as much as possible, as piUs 
containing gum become exceedingly hard. 

Alcohol for resinous pills. 

AUhasa in fine powder. Useful as an absorbent : has tendency to 
make pills somewhat spongy. 

Breadcrumb, — Useless. 

Calcium phosphate, — Either alone, or mixed with wheaten flour, 
for essential oils. 

Confection of roses has nothing to recommend its use over many 
other more reliable excipients. 

Decoction of aloes, compound, — Useful on account of the carbonate 
of potassium it contains. May be used for most piUs containing 
aloes. Incompatible with iron salts. 

Elm bark in fine powder is used for the same purposes as powdered 
althaea. 

FuUers^ earth, Kadvn, — Useful for such pills as potassium 
permanganate, etc. 

OlucarUh, — ^A mixture of — 

Tragacanth \ oimoe 

Glycerin 1 J ounces 

Water jounce 

Syrupy Glucose 3 J ounces 

This excipient is useful in many instances where glycerin of traga- 
canth is unsuitable on account of the large proportion of glycerin it 
contains. 

Glycerin, owing to its hygroscopic action, should be avoided as far 
as possible, especially for pills intended to be silvered or coated with 
either gelatin or chalk. 

Liquorice powder is a most useful general absorbent. 

Soap, curd, — Useful in massing oUs, creosote, etc. 

Tragacanth, — Both the simple and compound powders are invalu- 
able for binding friable, and giving fiirmness to soft, masses. 

Tragacanth, glycerin of, — One of the most generally useful excipients. 

Water, — Use sparingly. 

Wax, — Use sparingly. See Creosote and Tar piUs. 

Compound dextrin poioder. — 

Powdered Tragacanth .... 1 

Powdered Acacia 1 

Powdered Dextrin 1 

Starch 2 

Useful absorbent powder, especially when the mass is disinclined 
to bind. 
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Before sending out pills it is customary either to coat them or to 
add a little dry powder, such as liquorice, lycopodium, starch, or 
French chalk. By far the most elegant method is to cover the pills 
with some innocuous and soluble coating, such as sugar or gelatin. 

PILL-OOATINO 

Sugar coating. — ^For eictemporaneously coating small quantities of 
pills with sugar, the following process may be adopted. Moisten the 
pills slightly but evenly with 

Sandarach Pill-vamish .... 1 part 

Mucilage of Acacia 2 parts 

Simple Syrup 4 „ 

and throw into a covered pot containing a mixture of finely powdered 
sugar seven parts, starch one part. Rotate rapidly for a few seconds, 
and turn out on to a hair sieve ; separate the powder and rotate 
gently on the sieve until excess of powder has been rubbed off. Now 
place in another clean warm pot and rotate until perfectly dry. Repeat 
the operations until the pills have acquired three or four coatings, 
when they may be left on the sieve to dry. 

Odatin coating is perhaps one of the best methods yet devised 
for masking the taste and odour of nauseous pills. No expensive 
apparatus is necessary for its application, while the pills are exposed 
to undesirable conditions of temperature and moisture for the mini- 
mum of time. The coating is, moreover, both soluble and transparent. 

The selection of the excipients for massing piUs intended to be 
gelatin-coated requires considerable experience, as it is important that 
no hygroscopic substance, such as glycerin, is used. The pills should 
be fairly dry before coating, or they wiQ be found to ' bud.' This is 
caused by coating damp or soft pills. The gelatin, when it dries, 
shrinks very considerably and forces some of the mass through the 
weakest part of the coating. The pills are first shaken in a bag of 
soft material to free them from adhering powder; they are then 
impaled on long slender needles, which may be fixed in corks, and 
dipped in a solution of gelatin kept at a temperature of about 30^ C. 
After withdrawal they are rotated gently whUe the gelatin sets, and 
then left to dry. The gelatin solution may be prepared as follows : 

Gelatin 2 parts 

Water 15 „ 

Mucilage of Acacia 1 part 

Allow the gelatin to soak in the water until softened ; dissolve by the 
heat of a water-bath; add the mucilage, strain, and make up the 
weight to eighteen parts. A little chloroform may be added as a 
preservative. 
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For white pills the solution must be as nearly colourless as possible, 
but for dark pills a little caramel may be added with advantage. 

Figs. 196, 197, and 198 illustrate Niblett's pill-coating apparatus. 
The first figure shows the pills ready for dipping. The pills are 
impaled by means of the base or pill-receiver. Each recess 
accommodates a pill, and as the needles on the dipper correspond in 
position with these recesses, the pills are taken up simultaneously. 
Fig. 197 shows the process of dipping. The superfluous gelatin is 
got rid of after withdrawing the dipper, by lowering it again until the 
lower side of the pills just touches the surface of the liquid, after 




Fig. 196. 





Fig. 198. 
Gelatin Pill-Coating. 



which the dipper is lifted out and rotated gently for a few seconds, 
when it is placed on its side until the pills are dry. Fig. 198 repre- 
sents the action of expelling the pills from the needles. This is done 
with a sliding plate actuated by a spring, the whole of the pills being 
detached at once. After removal from the needles, it is sometimes 
found, when the piUs have been dipped too deeply, that a little gelatin 
tube projects from each. This should be cut o£E with a pair of sharp 
scissors before sending out. 
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Pearl coating is largely made use of in this country, and if properly 
done imparts a very pleasing appearance to the pills. The dis- 
advantage is that the coating is insoluble, and cases are not rare where 
pills so coated have passed unchanged through the system. For 
coating small quantities extemporaneously at the dispensing counter, 
the perfectly round and hard pills are varnished with a very thin 
covering of sandarach or tolu. They are then damped evenly with a 
mixture of — 

Mucilage of Acacia 2 parts 

Syrup 2 „ 

thrown into finely powdered talc, and shaken vigorously for a 
few moments. After sifting out the excess of powder, the pills are 
transferred to a perfectly smooth and clean covered pot, or a metal 
coater similar to fig. 199, and rotated until smooth and fairly dry. 





Fig. 199.— Hand Coater. Fig. 200.— Boxwood Pillsilverbr. 

After exposure to the air for a short time a second coat is applied in a 
manner similar to the first, and if necessary a third. The pills should 
then be allowed to dry perfectly, when they may be polished by 
rotating in a clean pot with a ball of hard parafiSn. 

Silvering, -^GoY^jmg pills with gold or silver leaf was one of the 
earliest methods of coating, and silver leaf is still employed 
for the same purpose. The pills are slightly moistened with very 
thin acacia mucilage, thrown into a covered pot or wooden coater 
(fig. 200) containing silver leaf, and rotated vigorously for a minute 
or so. They are then exposed to the air for a little time to dry, and 
afterwards burnished by rotating in a second clean pot. As a rule, 
one leaf of silver suffices for covering one dozen five-grain pills. Pills 
containing sulphur or sulphides should not be silvered. 

Keratin coating is made use of, not so much to give the pills a 
finished appearance as to protect them during their passage through 
the stomach — keratin being insoluble in the gastric juice, so that 
solution of the pill wiU not take place until the intestine is reached. 
The process for keratin coating is very tedious, but otherwise presents 
no special difficulty. The pills, which should be massed with Ung. 
Paraffini or Ung. ResinsB, are placed in a dish with a little of the 
keratin solution, and rolled about until evenly coated, when they are 
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turned on to a porcelain tray and allowed to dry. At least three coat- 
ings are required to be of any service. To prevent their sticking 
together they may be shaken with a trace of finely powdered graphite. 
Keratin pill'Coating. — 

Keratin prepared with pepsir^ ... 1 ounce 
Solution of Ammonia 0*880 ... 5 fluid ounces 

Absolute Alcohol 5 „ „ 

Dissolve. 

Salol has been proposed as a substitute for keratin coating when 
the pills are not intended for solution in the stomach, but its utility 
has been questioned. It may be applied by dipping the pills, fixed 
on needles, into melted salol, allowing to cool, detaching, and closing 
the needle-holes with a camel-hair pencil dipped in the melted 
substance. 

Varnishing, — For the extemporaneous coating of pills no method 
has yet been introduced to supersede varnishing, and, with a little 
care, excellent results are attained with the least expenditure of time. 
The pills, as for all coating operations, should be round and firm, and 
free from any adhering powder ; they are placed in a covered pot 
with a few drops of the varnish, well shaken for a few moments, and 
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Fig. 201.— Pill or Tablet Counter. 



rapidly turned out into a porcelain tray to dry. The most convenient 
trays for the purpose are the developing dishes used by photographers. 
Pill-varnish. — 

Sandarach 4J ounces 

Methylated chloroform ... 4 fluid ounces 
Methylated ether, sp. gr. 0-717 . . 10 „ 
Dissolve. 
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For dark-coloured pills a vamish made by dissolving the residue 
left in the manufacture of syrup of tolu may be used. The propor- 
tions are — 

Tolu residue 6 ounces 

Methylated ether, sp. gr. 0*717 . 8 fluid ounces 

Methylated chloroform .... 4 „ ,^ 

PUUcoufUing, — ^When pills are required to be counted in con- 
siderable quantities, the device shown in fig. 201 is resorted to. 
Pills are thrown on to the counter, and the apparatus shaken so as to 
get one pill in each hole, the remainder being allowed to run off. This 
leaves a gross of pills ready for emptying on to the scoop, by means 
of which they are transferred to bottles. 



380 



DISPENSING 



CHAPTER XLVI 



SUPPOSITORIES 



The name suqypository is given to solid preparations of conical 
shape intended for the introduction of medicaments into the rectum. 
Similar preparations for the vagina are known as fessaries, while those 
for the nose and urethra are termed bougies. As the usefulness of 
these preparations is entirely dependent upon their melting com- 
pletely at the temperature of the body, care must be exercised in the 
selection of the basis with which they are to be compounded. The 
bases in most general use are oil of theobroma, and a combination of 
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Fig. 202. 
Rectal Suppository. 



Fig. 203. 
Rectal Suppository. 



Fig. 204. 
Nasal BOugie. 



gelatin and glycerin ; others have been proposed, such as stearin, and 
a mixture of stearic and oleic acids ; while in the 1885 edition of the 
Pharmacopoeia, curd soap massed with glycerin of starch was employed. 
Of these, oil of theobroma is by far the most useful ; although melting 
below 35° C, it is sufficiently firm to be handled at the ordinary 
temperature, while its non-irritating nature pre-eminently adapts it 
for internal application. 
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The usual shape of rectal and vaginal suppositories is that of a 
cone with a rounded apex, as fig. 202. Besides this another form has 
been lately introduced (fig. 203), which is supposed to be more readily 
retained in the rectum. The weight of rectal suppositories is officially 
fixed at fiifteen grains, although in practice they are often made to exceed 
it, whilst pessaries vary from thirty to 120 grains. Pencil-shaped bougies 




Fig. 206.— Capsule. 



Fig. 207.— Tin Suppository-bath. 



for the nose (fig. 204) may weigh about thirty grains, and are usually 
four inches in length, those for the urethra being a little longer. 

The most convenient dishes for melting the ingredients are porce- 
lain capsules with handles, sold by the chemical apparatus makers 
(fig. 206), although small water-baths of the shapes shown in figs. 
205 and 207 are sometimes preferred. 




Fig. 208. —Bougie-mould. 



Fig. 209.-— Pessary-mould. 



Metal moulds stamped fifteen, twenty, thirty, sixty, and one hundred 
and twenty grains are in common use ; these open in different ways, 
but preference should be given to those opening vertically, so as to 
expose the whole length of the suppositories (figs. 208 and 209). 

The capacity of these moulds varies considerably. White and 
Braithwaite examined eight sets and found them all too small. Not 
only did the moulds vary, but the capacities of individual holes were 
found to be different. To remedy this inaccuracy they suggested 
that the specific gravity of the block of metal should be taken, and a 
definite weight of metal drilled out. This weight is ascertained as 
follows : Average specific gravity of theobroma may be taken as 
0*965, and the specific gravity of the metal used for the moulds as 

7 '60. If, therefore, 118 grains ( ^ J of metal is removed, a cavity 
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will be left capable of holding fifteen grains of theobroma. A varia- 
tion of one grain in the weight of metal drilled out only makes about 
one-tenth grain difference in the theobroma content of the holes. 

Moulds already in use should be carefully standardised, and the 
amount of error noted. 

Theobroma suqypositories. — These may be considered under three 
heads : 

(a) Suppositories containing small quantities of medicaments, as 

alkaloids and their salts. 

(b) Suppositories containing insoluble substances of high gravity, 

as mercuric oxide, iodoform, etc. 

(c) Suppositories containing extracts. 

(a) The suppositories belonging to this class present little diffi- 
culty. The theobroma should be cut small and melted at as low a 
temperature as possible. The medicament, having been potodered 
very finely or dissolved in a few drops of water (in the case of alkaloids 
use oleic acid), is mixed with a portion of the melted fat on a slab. 
When the remainder of the fat in the dish shows signs of thickening, 
the medicated portion is stirred in and the mixture poured into the 
moulds, stirring being continued all the time. 

(6) The theobroma is melted as in (a), and a small quantity poured 
on to a slab. With this, the medicament in very fine "powder is thoroughly 
mixed by means of a flexible spatula. More warm theobroma is added 
from time to time until about half has been used. The medicated 
portion is next transferred to the dish and the whole diligently 
stirred. If the proper degree of heat has been employed, the mixture 
just before pouring will be of the consistence of thick cream, and will 
solidify before the suspended powder has time to settle. If the mixing 
of the two portions has been effected at too high a temperature, the 
medicament will in all probability separate and be found in a hard 
lump at the apex of each suppository. 

(c) The preparation of suppositories containing extracts is some- 
what more difficult, and requires the greatest care in the management 
of the heat. The theobroma is cut small, melted at a very low tempera- 
ture, and a portion poured out on a slightly warmed slab. The extract, 
previously softened by rubbing with a little water or alcohol, according 
to its nature, is thoroughly mixed with this, the theobroma being added 
by degrees until a perfect mixture results. This is then transferred to 
the dish and warmed very slightly ^ stirring the whole time, not being 
poured into the moulds until it is almost at the point of solidification. 

When very large quantities of extracts are introduced, the author 
suggests the addition of a little gelatin. Thus : 

Extract of Henbane ... 60 grains 
Oil of Theobroma .... a sufficiency 
For twelve suppositories, 15 grains each. 
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Place the extract in a small dish with three grains of gelatin (previously 
softened with water) and warm gently. As the gelatin melts, mix, and 
gradually add the melted but nearly cool theobroma, stirring con- 
stantly. The mixture, which should be of a creamy consistence, is 
then poured into the moulds direct. 

When considerable quantities of liquids are required to be intro- 
duced into theobroma suppositories, as liquid extract of witch hazel, 
adrenalin solution, etc., there is no better plan than that suggested 
by Taylor : 

When the liquid medicament may be heated without injury, it is 
boiled with about 2 per cent, of sodium stearate and then allowed to 
cool. The oil of theobroma is added, and the whole stirred until 
emulsified. 

In the case of liquids injured by great heat, the sodium stearate 
may be melted with a little water, the medicament incorporated, and 
finally the oil of theobroma. 

General remarks. — As there is always some waste in suppository- 
making, due to small quantities adhering to the apparatus, it is 
advisable to make one or two extra, so as to ensure turning out the 
required number. 

To prevent the suppositories adhering to the mould the latter 
should be lubricated by wiping with a plug of cotton damped with 
solution of soft soap in alcohol 5 per cent. Only the smallest quantity 
should be used, or the suppositories, instead of coming out smooth and 
glossy, wlU have a mottled appearance. 

In hot weather the moulds should be placed in cold water or on a 
block of ice; so as to ensure rapid solidification. 

Stearin suppositories, — Cocoa-nut stearin has been suggested as a 
basis for suppositories. Its melting-point is considerably lower than 
that of theobroma, thus rendering it somewhat more difficult to 
handle in warm weather. It may be used in precisely the same way 
as theobroma. 

Odatin suppositories, — (Jelatin is principally used as a basis for 
glycerin suppositories,^ the formula adopted by the Pharmacopoeia 
being as follows : 

Qelatin 14 parts by weight 

Glycerin 70 „ „ 

Water 16 „ 

During evaporation, stir as little as possible to avoid the formation 
of bubbles. When the mixture has arrived at the correct weight, 

* Another formula for glycerin suppositories is as follows : 

Glycerin 88*20 

Sodium Carbonate 4'37 

Stearic Acid 7*43 
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allow to stand for two or three minutes, remove the scum that rises, 

and pour into slightly oiled moulds. 

For the exhibition of other medicaments a formula containing 

somewhat less glycerin is adopted : 

Gelatin 12-50 

Glycerin 6000 

Water 27*50 

Salts, extracts, and other freely soluble substances are dissolved in a 
portion of the water, and added to the melted gelatin. Tannic acid 
requires different and very careful treatment. If dissolved in water 
and added to the gelatin direct, it causes immediate precipitation. 
It has, however, been observed by Crinon that if the tannin is dissolved 
in the waler in which the gelatin is allowed to soak, no difficulty is ex- 
perienced so long as the amount does not exceed 7 or 8 per cent., such 
suppositories readily dissolving in water heated to 35° C. 

The gelatin basis for ^pessaries is usually somewhat less firm than 
that required for suppositories, 10 per cent, more water being added. 
Bougies, on the other hand, require a firmer basis — 

Gelatin . 18*0 

Glycerin 20*0 

Water 62-0 

Urethral bougies of extra length and rigidity are occasionally pre 
scribed. These are made with the last-mentioned basis, threaded on 
fine silk, and left to evaporate in a warm place free from dust 
until of the required consistence. Moulds for bougies six to eight 
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Fig. 210.— Hollow Cacao Suppositories. 

inches long may be made by wrapping tinfoil round a perfectly 
'smooth and tapering penholder, afterwards supporting the shell in 
a box of warm sand. Should any irregularities appear when the 
foil is stripped, the bougies should be held momentarily in a vessel 
containing boiling water. 

Hollow suppositories. — Shells of theobroma (fig. 210) are some- 
times used for the introduction of special medicaments. The drug 
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must, however, be diluted with grated theobroma before packing into 
the shells. 

Sending out of suppositories, — Suppositories should be sent out in 
partitioned boxes ; failing this, they may be packed in shallow boxes 
lined with waxed paper. The practice of wrapping them singly in 
tinfoil is not recommended, as ignorant persons might omit to remove 
the covering, which, moreover, often adheres in an annoying manner. 

Large quantities of suppositories are made by cold compression. 
Although the finish is not quite so good as when made by casting in 
moulds, there is great saving of time, and, of course, absence of danger 
from overheating. In addition, by incorporation in the cold, it is 
possible to exhibit certain medicaments, such as chloral hydrate, 




Fig. 211.— Suppository-machine. 

which cannot be prepared by melting in the ordinary way. The 
suppository mass is prepared by kneading in a mortar. For this 
purpose all solid substances must be reduced to a state of impalpable 
powder before adding to the oil of theobroma, which is generally used 
in a coarsely grated condition. The machine shown in fig. 211 is 
furnished with moulds for making both suppositories and bougies. 
The medicated mass is placed in the cylinder, a mould attached, and 
the cylinder fixed in position with the end of the mould resting against 
the movable plate at the end of the machine. The mass is then 
compressed by turning the wheel, which screws the plunger into the 
cylinder. The end plate is next removed, when a further turn of the 
wheel forces the finished suppositories out upon the tray, the operation 
being repeated until all the mass has been used. 
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CHAPTER XLVII 

OINTMENTS 

The dispensing of ointments may be considered under two heads : 
(a) those requiring melting and {b) those which may be mixed in the 
cold. 

(a) Ointments requiring the application of heat generally have for 
a basis a mixture of oil, lard, or soft paraffin, with some solid of higher 
melting-point, as beeswax or hard paraffin. The melting of the, 
solid portion does not present any difficulty, but no more heat should 
be used than is necessary to efEect liquefaction. If powders are to be 
incorporated they should be ground very fine and sifted on to the 
mixture just when it begins to thicken, and the whole stirred until 
cold, any volatile ingredient being added towards the end. 

On no account should the melted fats be transferred to a cold 
vessel, or a lumpy ointment, due to sudden solidification of the waxes, 
will be the result. Generally it is better to effect admixture in the 
vessel used to melt the ingredients, but if for any reason U is found 
necessary to use a mortar, it must first be heated, by means of boiling 
waleTy to a point above that at which any portion of the basis vnU solidify. 
If hot water is not at hand and the mortar is not of large size, many 
dispensers pour in a little alcohol and set light to it, rotating occasion- 
ally so as to warm the mortar evenly. The author, however, does not 
commend this plan, as it sometimes results in breakage. 

(6) As a rule most of the ointments prepared at the dispensing 
counter are made in the cold, from such stock bases as lard, soft 
paraffin, etc. When the quantity does not greatly exceed one or two 
ounces it is customary to employ a slab and broad-bladed spatula. 
Preference should in all cases be given to steel spatulas, bone or 
vulcanite only being used when the medicaments are likely to have 
any action on steel. For quantities over two or three ounces a 
mortar may be used. 

Considerable dexterity is required to make an ointment neatly 
and quickly on a slab, and the student is recommended to practise 
with inexpensive materials imtil proficiency is attained. The slab 
itself should be of good size, certainly not less than twelve inches 
square ; the spatula, which must be flexible, may be about eight inches 
long in the blade and 1^ or 1^ inches wide. It is used with a regular 
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side-to-side and not rotary motion, the blade being kept as flat as 
possible the whole time. The spatula must be cleaned by the aid 
of another, and not by scraping it against the edge of the slab ; in fact, 
the ointment should be kept near the middle, and not allowed to 
work towards the edge at all. 

Incorporation of insolvble powders, — To secure a perfectly smooth 
ointment it is necessary to add powders in a state of minute sub- 
division, sifting if necessary through a sieve or a piece of muslin 
stretched over the rim of a large chip-box. In most cases it is advan- 
tageous to mix the powders with a small portion of the basis first, 
the remainder being added by degrees. 

Incorporation of cnjstalline substances. — ^When the proportion of 
medicament is very small it is customary to add it to the basis in a 
state of solution. Not only is a smoother ointment produced by this 
method, but the drug, especially in the case of alkaloids, is enabled to 
exert its full effect. 

Cocaine hydrochloride, atropine sulphate, and similar salts should 
be dissolved in the smallest possible quantity of water. Alkaloids may 
be either dissolved in a little 90-per-cent. alcohol or combined with 
sufficient oleic acid to effect solution. 

Incorporation of extracts, — Ointments containing 10 or even 
20 per cent, of vegetable extracts are frequently met with, and are 
always made in the cold. If the basis has to be specially made by 
melting, it must be allowed to become nearly cold before mixing with 
the extract ; if the latter is at all hard or lumpy, it should be softened 
with a little warm wa^r or alcohol, according to its nature, and added 
to a portion of the basis a little at a time. Glycerin should never 
be used to soften hard extracts, whether for ointments or suppositories. 

Incorporation of liquids, — Cold cream is an excellent type of an 
ointment containing a large amount of liquid. The rose-water, which 
should be warmed to about 33° C, is stirred or whipped in just when 
the melted fats show signs of congealing. Admixture may be 
effected in a warm mortar, either by means of a whisk, such as is used 
for whipping cream, or with an ordinary pestle. It is important 
not to add the water too quickly or the greater part will separate 
again as the ointment cools. After all the water has been added, 
stirring should be continued until the ordinary temperature has been 
regained, and a perfectly creamy product results. 

Ointments containing lanoline will take up a relatively large pro- 
portion of water, especially if admixture is effected in a warmed vessel. 
They possess, however, the disadvantage of turning brown on the 
surface when exposed to the air, owing to loss of water by evaporation. 
Tinctures and spirits, such as Liq. Hamamelidis, are often prescribed 
in ointments ; these may be stirred into almost any basis in the cold, 
care being taken not to add too much at one time. 

22 
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CHAPTER XL VIII 

PLASTERS 

In the preparation of this class of remedies for local application, 
emollient or stimulating substances are mixed with varioiLs medica- 
ments in such proportions that the resulting mixture, although solid 
at ordinary temperatures, will, when spread in a thin layer on calico, 
leather, or other material, be rendered adhesive and flexible by the 
warmth of the body. The Pharmacopoeia enumerates a fairly long 
list of plasters, the greater number of which contain lead plaster as a 
basis, the other principal basis consisting of a mixture of resins and 
soap. Of late years plasters of this class have fallen into partial 
disuse, their place having been taken by adhesive plasters prepared 
with a rubber basis. 

Some plasters are merely intended to afford support to the parts 
of the body to which they may be applied, while others are medicated 
so as to act as vesicating, stimulating, or anodyne applications. The 
spreading of plasters is an operation connected with the dispensing 
of medicines which requires more skill and experience than most 
other branches of the art ; for this reason the beginner is recom- 
mended to practise by spreading some inexpensive plaster, as Emp. 
ResinsB, on brown paper imtil a fair amount of dexterity is acquired, 
when a trial may be made on leather. 

Plasters are generally spread on the rough side of sheepskin 
(plaster-leather), but are sometimes required on wash-leather, calico, 
silk, or swansdown ; if the last is employed the plaster is spread 
on the smooth side. When a plaster is ordered in a prescription, 
in addition to the name of the principal medicament or pharmacopoeial 
title, the size and shape are usually indicated ; occasionally the part 
is named to which the plaster is to be applied, and the determination 
of the size and shape left to the judgment of the dispenser. There 
are certain shapes which are generally adopted for application to 
particidar parts of the body, and, in the absence of specific instruc- 
tions, the dispenser should conform to the recognised practice in 
this respect. Thus, fig. 212 represents the form of plaster usually 
applied to the chest ; fig. 213, that for application between the 
shoulders ; fig. 214, that for the small of the back ; fig. 215 is the form 
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adopted for the side ; fig. 216, for applying behind the left ear ; fig. 217, 
for the right ear ; fig. 218 represents a breast plaster for women. It 
will of course be understood that these figures represent the forms, 
and not the relative sizes, of the respective plasters. 

Blisters for applying to the back of the ear are invariably spread 
on adhesive plaster ; all others, imlesa otherwise directed, on ordinary 
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Fig. 213. 



Fig. 214. 



Fig. 210 




Fig. 216. 



Fig. 217. 




Fig. 218. 



white plaster-leather. It is customary to leave a margin of unspread 
leather aroimd all plasters. For ordinary sizes a margin of one inch 
is considered sufficient, but for very small plasters the margin may be 
reduced to half an inch, or even a quarter of an inch. 

When about to spread a plaster — say, of belladonna for the small 
of the back, ten inches by six inches — a piece of leather free from flaws 
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is selected about three inches larger each way than the specified size. 
A few sheets of thick brown paper are laid on the counter to prevent 
the heat being conducted away too rapidly during the operation, 
and the leather is carefully smoothed by ironing with a moderately 
hot spatula. To prevent the leather from soiling, it should be pro- 
tected by a piece of paper whilst being made smooth. If too great a 
pressure or heat is employed at the beginning, the leather is sure to 
wrinkle and cockle, when no amount of extra ironing will flatten it 
out again. The use of the sheet of paper during the ironing process is 
an extra safeguard, for if too great a heat is used, the paper will show 
signs of scorching before the leather is much harmed. 

Cutting the shape, — The leather having been prepared, a piece of 
paper — say, fourteen inches by ten inches — is folded equally across its 
longest diameter, and again across its shortest diameter. Five inches 
is next measured off (on the quarter-sheet) in the longer direction and 
three inches in the shorter, and the inside exit out as shown in fig. 219. 
Very accurate shapes may be cut if a pencil line is first ruled as a guide, 
the rounded comers being made equal by placing a small coin in the 

angles and drawing the curves 
around it. The paper margin is 
then soaked for a few seconds in 
water, excess of water removed 
by blotting-paper, and pressed 
evenly on the leather. The prac- 
ticcof smearing the paper margin 
with soft soap to make it adhere 
Fig. 219. is not recommended, as the soap 

discolours the leather. 
The next step is to melt the plaster. The time-honoured way 
was to press the roll of plaster against the hot iron, allowing the 
melted medicament to collect on a piece of paper, from which, as soon 
as sufficient had collected, it was transferred to the leather. Experi- 
ence, however, has taught that it is preferable to take a weighed 
quantity of plaster (about ten grains to the square inch), and melt 
it in a porcelain capsule over a Bunsen flame. When completely 
melted, but not in a state of fluidity, the plaster is quickly transferred 
to the centre of the leather, and, with as little loss of time as possible, 
spread evenly over the surface. Spreading should commence from 
the middle and finish up at the margin, so that when completed 
the plaster should be of equal thickness in all parts, and the surface 
even and glossy. If the melted plaster is of the right temperature 
it will spread easily, and yet not penetrate the leather sufficiently to 
show through the back. The shape must be removed before the 
plaster sets, as, once the latter is cold, the paper leaves a broken margin 
when detached. To avoid accident, especially in the spreading of 
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large plasters, it is safer to have two heated plaster-irons at hand, so 
that, if one becomes too cool, the second may be used. 

The shape of the spatula or plaster-iron is not of very great import- 
ance, the most usual being that shown in fig. 220. Plaster-irons 
may be heated in an ordinary fire, but preferably in a Bunsen 
flame, as being less likely to cause injury to the blades. The exact 
temperature can only be learned by experience. If the application 
of the iron causes the plaster to smoke, the temperature is much too 
high. Of late years an improved form of spatula (fig. 221) has come 
into use, consisting of a hollow iron of the usual shape, provided on its 
upper surface with a number of small holes. A flexible gas tube is 
attached to the handle, which is also hollow. The amount of heat 
can be regulated to a nicety by increasing or decreasing the size of the 
gas jets, and, in the hands of those accustomed to its use, the apparatus 
is of great utility. 

Plasters with adhesive viargins (fig. 222).— Certain plasters which 
possess little or no sticking power of themselves require the addition 




Fig. 220.— Plaster-irox. 




Fig. 221. — Gas Plaster-iron. 



Fig. 222.— Plaster with 
Adhesive Margin. 



of an adhesive margin to ensure their remaining fixed to the part of 
the body to which they are applied. Supposing a plaster of this 
description, six inches by three inches, is required, the usual method 
of proceeding is as follows : A suitable piece of leather having been 
selected, a paper shape enclosing a space, say, eight inches by five inches 
is cut, and made to adhere to the leather by moistening. A little 
adhesive plaster (Emp. Resinse), having been melted in a small dish, 
is poured on the leather close to the paper edge, and a margin of about 
two inches spread all the way round. The paper shape is next removed, 
and the plaster laid on a cold surface. When sufficiently hard, a second 
shape, enclosing a space six inches by three inches, is cut from waxed 
paper, and laid on the leather in such a way that an even margin of 
adhesive plaster is left on each side. The second shape must be 
sufficiently broad to cover not only the adhesive margin, but the plain 
leather one. All being ready, the centre of the leather is next spread 
with the medicated plaster, and the paper stripped off. When the 
shape is removed it will probably be found that the surface of the 
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adhesive margin appears somewhat dull where the paper was pressed 
on to it, but the dulness at once disappears if the finished plaster is 
passed rapidly, face downwards, over a Bunsen flame. 

'Breast plasters (fig. 218). — These plasters should be spread on 
either ' split skin ' or ' wash-leather.' More difficulty will be 
experienced in spreading a plaster on these than on ordinary sheep- 
skin, on accoimt of the liability to stretch and pucker. To obviate 
this tendency, the leather should be first stretched moderately tightly 
and then tacked down, over several sheets of brown paper, to a piece 
of smooth board ; on no accoimt should the leather be tacked down to 
the counter or bench, as the position of the leather requires to be 
constantly varied during the spreading. The melted plaster must 
not be poured directly on to the leather, but on to a piece of brown 
paper, and only pushed on to the leather when it begins to cool. In 

fact, too much care cannot be exer- 
cised in regulating the heat both of 
plaster and iron, as if the tempera- 
ture is allowed to rise too high, a 
discoloured plaster will be the result. 
Sending out of piasters, — Plasters 
shoidd be sent out in shallow card- 
board boxes, the plaster being 
fastened down at each end by one 
of the small brass clips used for 
securing documents, the ends of 
the chps being turned back outside 
the bottom of the box. 

Blisters, — Blisters are spread on 
ordinary adhesive plaster on un- 
glazed calico. Besides those in- 
tended for the back of the ear 
(figs. 216 and 217), square and 
circular blisters are frequently prescribed for application to the 
temple and other parts. Mr. Thompson gives the following hint on 
cutting shapes for ear blisters : Bend the forefinger of the left hand, 
and allow it to touch the top of the thumb ; the figure formed, will 
give a fair idea of the proper form of blister for the left ear (fig. 223). 
If the same is done with the right hand it gives the shape for the right 
ear. For blisters it is not necessary to leave so wide a margin as for 
other plasters, an eighth of an inch being ample. The cantharides 
plaster of the Pharmacopoeia partakes more of the nature of a cerate 
than of a plaster, and can be easily spread by means of a flexible 
knife, particularly if it has been rubbed down on a slab previous to 
spreading. Some dispensers are in the habit of sprinkling blisters 
\vith finely powdered cantharides, others of painting the blister with 
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Liquor Epispasticus, with the idea of increasing the vesicating action, 
but such practices are not warranted. 

Court plcuter consists of fine silk coated with isinglass. It may 
be prepared by dissolving two ounces of isinglass in siicteen ounces of 
distilled water by the aid of a water-bath, adding by degrees, when 
nearly cold, twelve ounces of rectified spirit. The silk, having been 
evenly stretched on a frame, is painted over with this solution, the 
operation being repeated when dry, until five or six coats have been 
laid on or the film appears of sufficient thickness. The silk used 
for this purpose may be either black, white, or flesh-coloured. 

Rybber plasters. — Plasters containing a rubber basis have been 
in use for a number of years, and for certain purposes are a great 
advance on those hitherto considered. Their preparation unfor- 
tunately cannot conveniently be undertaken by the retail pharmacist 
on account of the expensive nature of the apparatus required, and the 
large quantities necessarily dealt with. The following gives some 
idea of the process : 

Kubber (Para) 2 parts 

Burgundy Pitch 1 part 

Olibanum 1 „ 

The crude rubber is washed and softened by kneading in a stream 
of warm water, finally leaving the machine in thin sheets. These 
sheets are dried, and crushed between rollers imtil they become 
plastic and soft. The next operation consists in kneading in the 
resins, which is accomplished by means of another pair of rollers, the 
upper roller of which revolves faster than the lower. When thoroughly 
mixed the medicaments are added, and after incorporation the whole 
is spread on fabric, also by means of heavy rollers. 

These plasters do not require warming to make them adhere, the 
temperature of the body being quite sufficient. For ordinary binding 
and strapping purposes rubber plasters are probably of great service, 
but it remains to be proved that as a means of exhibiting medicament 
they offer any advantage over those prepared according to the 
Pharmacopoeia. 



PART V 



TESTS AND TABLES 



847 



CHAPTER XLIX 

TESTS POR SUBSTANCES MENTIONED IN THE TEXT OF THE PHAR- 
BfACOPCBIA, WITH EXPLANATIONS OF THE MORE IMPORTANT 
REACTIONS 

AoetcUes. — 1. Acetic acid and acetic ether possess characteristic 
odours. 

2. All the acetates are soluble in water; the neutral or faintly 
acid solution afEords a deep red coloration (ferric acetate) with ferric 
chloride, which on boiling deposits a reddish-brown precipitate (ferric 
oxyacetate). The red colour due to the formation of ferric acetate 
is not discharged by mercuric chloride solution ; it turns yeUow on 
the addition of hydrochloric acid. 

3. Acetates warmed with sulphuric acid evolve the odour of 
acetic acid ; warmed with sulphuric acid and a little ethylic alcohol, 
ethyl acetate is formed. 

i. When dry acetates are heated gradually, they yield acetone : 

(CH3.C00)jCa = CHa.CO.CHj+CaCOa 

5. When heated with a caustic alkali they yield methane : 

CH3.COOK+KOH = CH4-|-K,C03 

6. When heated with arsenious anhydride they yield cacodyl 
oxide (dimethylarsine oxide) : 

iCHj.COOK + AsjOa = As2(CHa)40 + 2KsC03 + 2CO2 

Cacodyl oxide has an intensely obnoxious smell, and is exceedingly 
poisonous, consequently very minute quantities should be used in 
performing this test. 

Aluminium, — Both ammonium hydrate solution and ammonium 
hydrosulphide solution afford a white gelatinous precipitate of 
aluminium hydrate : 

AlaCSOJa + eNH^OH = 2Al(OH)3+3(NH4)2S04 

Freshly precipitated aluminium hydrate is soluble in hydro- 
chloric acid, in acetic acid, and in solution of potassium hydroxide, 
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but nearly insoluble in solution of ammonia, and quite insoluble if 
the solution is boiled. 

Ammonium sails . — 1. Ammonium salts volatilise when strongly 
heated. Benzoate, bromide, carbonate, and chloride leave no 
residue, but sublime imchanged. Ammonium phosphate when 
strongly heated leaves a residue of meta-phosphoric acid. The 
nitrate decomposes into nitrous oxide and water : 

NH4NO, = NaO+2HaO 

Ammonium nitrite yields nitrogen and water : 
NH4N02 = N,+2H20 

2. When heated with solution of potassium or sodium hydroxide, 
all salts of ammonia yield ammonia gas, recognised by its odour, 
and a glass rod dipped in hydrochloric acid, held over the test-tube 
in which the operation is performed, produces white fumes of 
ammonium chloride. 

3. Solution of platinic chloride , affords with anmionium salts 
acidified with hydrochloric acid a yellow crystalline precipitate of 
the double chloride of platinum and ammonium, PtCl4.2NH^CI. If 
the solution is very dilute, a little alcohol should be added. The 
double salt on ignition leaves a residue of metallic platinum. 

4. A concentrated solution of tartaric acii produces in concen- 
trated solutions of anmionium salts a white crystalline precipitate 
of acid tartrate of anmionium, especially in the presence of alcohol : 

NH4a+HAH406 = NH4HC4H406-fHCl 

5. Alkaline solution of potassio-mercuric iodide (Nessler's solution) 
affords a brown precipitate of oxy-dimercuric ammonium iodide : 

4NH3+2Hgl2+H,0 = {NHjHg)IHgO+3NHJ 

In very dilute solutions a coloration ranging from reddish brown 
to yellow is produced. 

Avdimony. — 1. Hydrogen sulphide in slightly acid solutions 
yields an orange-coloured precipitate of amorphous antimonious 
sulphide, Sb^Sj. This precipitate has the same composition as the 
crystalline black sulphide, into which it is converted on drying and 
exposing to heat. The moist precipitate dissolves in solution of 
potassium hydroxide, forming potassium antimonite, KgSbOj, and 
thioantimonite ; in solution of ammonium hydrosulphide, forming 
ammonium thioantimonite (NH4)3SbS3. It also dissolves in warm 
strong hydrochloric acid, evolving hydrogen sulphide, leaving anti- 
monious chloride, SbClg, in solution (distinction from arsenic). 
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Antimonious sulphide is almost insoluble in solution of the official 
ammonium carbonate, and in solution of acid potassium sulphite. 

2. Antimony compounds, when placed in a Marsh's 
apparatus (fig. 224) with dilute hydrochloric acid and 
some fragments of zinc, suffer decomposition, the anti- 
mony coming off as hydrogen antimonide. If the 
evolved gases are burnt at the jet, antimony oxide, 
SbjOa, is formed, but if a cold porcelain tile is held in 
the flame a stain of metallic antimony forms, which is 
not appreciably dissolved by solution of chlorinated 
soda (distinction from arsenic). 

3. When hydrogen antimonide, SbHj, is led into ^' ^24. 
solution of silver nitrate, a black precipitate of metallic appabatus. 
silver and antimony is formed ; and on the cautious 

addition of ammonium hydroxide to the supernatant liquid it causes 
no yellow precipitate (distinction from arsenic) : 

SbH3 + 3AgN03 = 3HN03+SbAg3 

4. If one end of a strip of pure zinc is allowed to rest on the edge of 
a bright platinum capsule, containing an acidified antimony solution, 
the other end being in the liquid, hydrogen antimonide is not evolved, 
but the antimony is precipitated on the platinum as a black, adherent 
non-granular stain, insoluble in hydrochloric acid (distinction from 
tin). 

5. Reinch's test (see Arsenic) produces a black coating of metallic 
antimony on bright copper-foil, which, if gently dried and heated in 
a glass tube, sublimes and condenses dose to the copper as the white 
amorphous trioxide, Sb^Oj. This sublimate is insoluble in water, 
but readily dissolves in a boiling solution of acid tartrate of potassium. 

Arsenic. — 1. Hydrogen sulphide, after acidulation with hydro- 
chloric acid, affords a yellow precipitate of arsenious sulphide, Asg^a ; 
arsenious sulphide may be regarded as a thioanhydride, as it gives 
rise to a series of salts known as thioarsenites, or sulpharsenites. Thus, 
when arsenic trisulphide is added to a solution of a caustic alkali, 
such as potassium hydroxide, the sulphide readily dissolves, with 
the formation of arsenite and thioarsenite : 

AS283 + 4K0H = HK2A8O3 + HK2ASS3 + H2O 

2. The yellow precipitate is also soluble in the official solution of 
ammonium carbonate, forming anmionium thioarsenite, (NH4)3AsS3, 
also in a hot solution of hydrogen potassium sulphite (distinction 
from the sulphides of Sb, Sn, Au, and Pt), forming metarsenite and 
thiosulphite, thus : 

iAa^Sz + I6KHSO3 = 4KA80, + 6K2S2O3 + TSOj + S3 + 8H,0 
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From these solutions arsenic trisulphide is again precipitated on 
heating with hydrochloric acid — ^in contradistinction to antimony. 

3. Arsenic compounds, when introduced into a Marsh's apparatus 
(see Antimony) with dilute hydrochloric acid and some fragments 
of zinc, suffer decomposition, the arsenic coming off as hydrogen 
arsenide. If the evolved gases are ignited at the jet, As^Og is formed, 
but if a cold porcelain tile is held in the flame a stain of metallic 
arsenic forms, readily dissolved in solution of chlorinated soda 
(distinction from antimony). 

4. When hydrogen arsenide, AsHg, is led into solution of silver 
nitrate a black precipitate of metallic silver is produced; and the 
cautious addition of ammonium hydroxide to the supernatant liquid 
causes a yellow precipitate of silver arsenite, Ag^AsO,. 

5. If a few fragments of zinc are boiled with solution of potassium 
hydroxide and an arsenical compound added, hydrogen arsenide is 
given off, and is detected by the black stain produced on a cap of 
white filtering-paper, moistened with silver-nitrate solution, placed 
over the mouth of the test-tube (Fleitmann's test). 

In this reaction hydrogen arsenide is formed, which reduces the 
silver nitrate, forming arsenious and nitric acids and liberating metallic 

silver : 

(a) Zn+2NaOH = Hj+Na2Zn02 
(h) AS2O3 + 6Ha = 2ASH3 + 3H2O 
(c) AsHg + SB.fi + 6AgN0, = H, AsOa + 6HNO3 + 3Ag, 
NoTB. — ^Fleitmann's test does not react with antimony compounds at all. 

6. Stannous chloride dissolved in a large excess of hydrochloric 
acid gives, on boiling with arsenical compoimds, a brownish-black 
precipitate of metallic arsenic, the stannous chloride being oxidised 
to the stannic salt at the same time. This test (Bettendorff's) cannot 
be applied in the presence of much water or of nitrates. It is very 
useful for detecting arsenic in hydrochloric or sulphuric acid, or in 
tartar emetic. 

7. If an arsenical solution is acidulated with hydrochloric add 
and boiled with a strip of bright copper-foil, a grey coating of cupric 
arsenide is deposited. On drying the copper, cutting into fragments, 
and heating in a wide glass tube, a crystalline sublimate of Asfi^ 
is formed at some distance from the heated portion. On examin- 
ing under a lens, the sublimate is seen to consist of characteristic 
octahedral crystals (compare Antimony). 

8. Arsenites. — These yield a yeUow precipitate of argentic arsenite, 
AgjAsOg, with solution of silver ammonio-nitrate. 

Arsenates. — These yield a chocolate-coloured precipitate of silver 
arsenate, Ag3As04, with solution of isilver ammonio-nitrate. 

Solution of ammonio-magnesium sulphate yields a white crystalline 
precipitate. , 
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Bismuth. — 1. Hydrogen sulphide affords a brownish-black pre- 
cipitate of bismuth sulphide, BigSj ; it differs from the sulphides of 
arsenic and antimony in not being soluble in the alkaUne hydrates 
or sulphides. It is also insoluble in solution of potassium cyanide 
and in dilute hydrochloric acid. It is decomposed and dissolved by 
boiling nitric acid. 

2. Solution of potassium hydroxide, sodium hydroxide, or 
ammonia (except in the presence of citrates, etc.) yields a white 
precipitate of hydrated bismuthous oxide, BijOa.SHjO, insoluble 
in excess, and becoming converted into the monohydrate on boiling, 
Bi,03,H,0.. 

3. When a neutral or nearly neutral solution of a bismuth salt 
is poured into a large excess of dilute solution of sodium chloride, 
a white precipitate of bismuth oxychloride, BiOCl, is formed, which 
is insoluble in tartaric acid (distinction from antimony oxychloride). 

4. Solution of neutral potassium chromate gives a yellow precipi- 
tate of bismuth oxychromate, Bi202Cr04, soluble in dilute nitric 
acid, insoluble in solution of potassium hydroxide (distinction from 
lead chromate). 

NoTB. — Bismuth salts are not precipitated by dilute sulphuric acid, 

Bromaies, — 1. Sulphurous acid liberates bromine from bromates, 
recognised by its odour and appearance ; on adding a few drops of 
chloroform it dissolves the liberated bromine, and sinks to the bottom 
of the test-tube as a brown globule. 

2. After ignition with charcoal, bromates are converted into 
bromides, and the latter yield the characteristic reactions (see 
Bromides) : 

2KBr03 -h 30 = 2KBr -h 3CO3 

Bromides or hydrobromides. — 1. All the bromides are soluble in 
water with the exception of the silver, lead, and mercurous salts. 

2. Solution of silver nitrate gives a yellowish curdy precipitate 
of silver bromide, AgBr, readily soluble in solution of potassium 
cyanide to form a double cyanide of silver and potassium. Silver 
bromide is slightly soluble in strong, but almost insoluble in weak 
solution of ammonia, and quite insoluble in Initric acid. 

3. Solution of sodium nitrite acidified with dilute hydrochloric acid 
does not liberate bromine from a bromide (distinction from iodides). 

4. Solution of chlorine liberates bromine from bromides, and if 
a few drops of chloroform are shaken up with the mixture, a brownish- 
coloured globule containing the bromine settles at the bottom of the 
tube when allowed to rest. Care must be taken not to have the chlorine 
in great excess, or colourless bromine trichloride may form. 

5. Bromine is liberated when a bromide is heated with sulphuric 
acid and an oxidiser, such as manganese dioxide, lead peroxide, or 
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potasaium dichromate, and the liberated vapour gives an orange- 
yellow colour to white filter-paper soaked in mucilage of starch. The 
sulphuric acid first forms hydrobromic acid, and on the addition of an 
oxidising agent bromine is set free, thus : 

2KBr + MnO J + 2H2SO4 = MnS04 + ^2804 + 2H2O + Bv^ 

NoTB. — When testing for bromides in iodides, all iodine should first be removed 
by boiling the aqueous solution with excess of lead peroxide. 

Cadmium. — 1. Hydrogen sulphide yields a yellow precipitate 
of cadmium sulphide, CdS, insoluble in weak cold dilute hydro- 
chloric acid; insoluble in solution of ammonium hydrosulphide or 
potassium hydroxide (distinction from the somewhat similar pre- 
cipitates of arsenic, antimony, or tin sulphides) ; insoluble in solution 
of potassium cyanide (distinction from copper) ; soluble in nitric acid, 
hot diluted sulphuric acid, and hot diluted hydrochloric acid. 

2. Solution of potassium or sodium hydroxide affords a white 
precipitate of cadmium hydrate, Cd(0H)2, insoluble in excess (distinc- 
tion from zinc). 

3. Solution of ammonia gives a white precipitate of cadmium 
hydrate, Cd(0H)2, readily soluble in excess. 

Calcium. — 1. Solution of ammonium carbonate yields a white 
precipitate of calcium carbonate, CaCOj, insoluble in solution of 
ammonium chloride (distinction from magnesium). 

2. Solution of ammonium oxalate gives a white precipitate of 
calcium oxalate, CaC204, soluble in hydrochloric acid, but insoluble 
in acetic acid. 

3. Solution of potassium chromate (K2Cr204) gives no precipitate 
(distinction from barium). 

Carbonates and bicarbonates. — 1. Dilute acids cause an effer- 
vescence of carbon dioxide, which is odourless, and passed into lime- 
water gives a white precipitate of CaCOj. 

2. Soluble carbonates afford a brownish-red precipitate of 
mercuric oxide, with mercuric chloride. Bicarbonates (when pure) 
yield a white opalescence, but if the test-tube is violently shaken 
and slightly warmed the precipitate becomes more decided and of a 
brownish tinge. This is caused by loss of carbonic anhydride, the 
normal carbonate then precipitating mercuric oxide. 

3. Soluble carbonates yield a white precipitate with solution 
of magnesium sulphate in the cold ; bicarbonates do not. That 
is to say, magnesium carbonate is an insoluble, magnesium bicar- 
bonate a soluble salt. % 

Chlorides or hydrochlorides, — 1. Solution of silver nitrate affords 
a white curdy precipitate of silver chloride, AgCl, soluble in solution 
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of ammonia, but insoluble in nitric acid. Silver chloride dissolves 
in potassiimi cyanide solution to form a double cyanide of potassium 
and silver. 

2. A solid chloride when subjected to distillation with sulphuric 
acid and potassium dichromate yields a reddish-brown distillate 
of chromyl chloride, CrO^^Cl,, which is decomposed by water into 
chromium trioxide and hydrochloric acid. The resulting solution 
when nearly neutralised with solution of ammonia gives a yellow 
precipitate of lead chromate, PbCr04, with solution of lead acetate ; 
and a mixed red and white precipitate of silver chromate, AggCrO^, 
and silver chloride, AgCl, with solution of silver nitrate. The red 
precipitate is dissolved by nitric acid, and both precipitates by solution 
of ammonia. 

3. Heated with manganese dioxide and sulphuric acid, chlorides 
yield chlorine, recognised by giving a blue colour with solution of 
potassium iodide and mucilage of starch. 

Citrates. — 1. Heated alone, citrates slowly char, evolving at the 
same time a faint odour of burnt sugar. At a dull red heat the 
citrates of potassium, sodium, and lithium become converted into 
carbonates. 

2. Solution of calcium chloride added in excess affords, when 
boiled with a neutral solution of a citrate, a white precipitate of calcium 
citrate, Ca^{Cf.TIfij).2, insoluble in solution of potassium hydroxide, 
but soluble in solution of ammonium chloride and in solution of 
alkaline citrates. 

3. Solution of nitrate of silver causes, in solutions of neutral 
citrates, a white precipitate soluble in ammonia. A mirror is not 
formed on the sides of the tube when the ammoniacal solution is 
heated (distinction from tartrates). 

Copper. — 1. Hydrogen sulphide or ammonium hydrosulphide 
yields in solutions which are not strongly acid, a brownish-black 
precipitate of cupric sulphide, CuS ; cupric sulphide is insoluble 
in dilute hydrochloric acid and in solution of potassium hydroxide, 
almost insoluble in ammonium hydrosulphide ; it is dissolved by 
boiUng nitric acid, and when freshly precipitated, by solution of 
potassium cyanide. 

2. Solution of potassium hydroxide gives a bulky light-blue 
precipitate of cupric hydrate, Cu(OH)^, which is decomposed upon 
boiling into brownish-black cupric oxyhydrate, (CuO)2Cu(OH)2. 
Cupric hydrate is soluble in a very large excess of a concentrated 
solution of potassium hydroxide, forming a blue solution. 

3. In the presence of neutral tartrates and citrates the hght-blue 
precipitate of cupric hydrate redissolves almost as soon as formed, 
yielding a deep-blue solution, which is not affected by heat. 

23 
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4. If a little dextrose be mixed with solution of potassium 
hydroxide and then with a soluble cupric salt, a similar deep-blue 
solution is obtained, but when warmed it deposits a bright-red pre- 
cipitate of cuproas oxide, CugO, the solution becoming colourless 
if sufficient dextrose has been added. 

5. Solution of ammonia or ammonium carbonate added in small 
quantity to a neutral solution of a copper salt gives a greenish-blue 
precipitate, which readily dissolves in excess of solution of ammonia, 
forming a deep-blue solution, containing — ^in the case of cupric 
sulphate — ^tetrammonio-cupric sulphate, (NH3)4CuS04,H20. This blue 
coloration is perceptible in exceedingly dilute solutions. 

6. Solution of potassium ferrocyanide gives a reddish-brown 
precipitate of cupric ferrocyanide, CujFeCgNg, or in very dilute solu- 
tions a reddish-brown coloration, imailected by dilute acids, but 
decomposed by alkaline liquids. 

7. Bright steel, such as the blade of a knife, receives a reddish 
coating of metallic copper when placed in a solution of a copper 
salt. 

Cyanides, — 1. Solution of silver nitrate affords a curdy white 
precipitate of silver cyanide, AgCN, soluble in solution of potassium 
cyanide, forming the double salt, KCN.AgCN. Silver cyanide is 
also soluble in boiling concentrated nitric acid, and moderately 
soluble in solution of ammonia. 

2. If to a soluble cyanide be added a few drops of a mixed solution 
of ferrous and ferric salts, then of solution of potassium hydroxide, 
and lastly excess of hydrochloric acid, a precipitate of Prussian blue 
results, Fe4(Fe[CgNg])3. The explanation of this test is as follows : 

(a) The addition of the ferrous salt produces ferrous cyanide. 

(6) This reacting with excess of alkali produces potassium ferro- 
cyanide. 

(c) On the addition of the ferric salt it is first precipitated by 
the excess of alkali as ferric hydrate, which on acidulation dissolves 
to ferric chloride, forming ferric ferrocyanide or Prussian blue, thus : 

(a) 6KCN + 3FeCl, = 3Fe(CN)2 + 6KCl 

(b) 3Fe(CN)2-h4KOH = K4FeC6N6 + 2Fe(OH)2 

(c) 3K,FeCeN6 + 4FeCl3 = Fe,(Fe[CeN,])3 + 12KCl 

3. When insoluble cyanides are heated in a dry tube they decom- 
pose and yield cyanogen, CgN.^, which bums with a characteristic 
peach-coloured flame. 

Hydrdbromides. — See Bromides. 

Hydrochlorides, — See Chlorides. 

lodates. — 1. Solution of silver nitrate gives a white crystalline 
precipitate of silver iodate, sparingly soluble in water and in dilute 
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nitric acid, but readily dissolved by solution of ammonia. Sulphurous 
acid, when added to the ammoniacal solution, gives a pale yellow 
precipitate of silver iodide : 

(a) AgNOa -f KIO, = AglOj + KNO3 

(b) AglOg + 3H2S63 = Agl + 3H2SO4 

2. A mixed solution of potassium iodide and a soluble iodate with 
tartaric acid liberates iodine, which yields a blue colour with mucilage 
of starch. When excess of tartaric acid is added to an iodate, iodic 
acid is set free ; and when the same acid is added to an iodide, hydriodic 
acid is formed : 

KIO3 + 5KI + 6Rfi,Rfi^= 5HI + HIO3 + 6KHC4H406 

The hydriodic acid, being a reducing agent, at once acts on the 
iodic acid, iodine being set free and water formed : 

5HI + HI03=3l2 + 3H20 

3. Solution of barium chloride gives a white precipitate, nearly 
insoluble in water and soluble with difficulty in diluted nitric acid. 

4. On the addition of mucilage of starch and sulphurous acid a blue 
colour is produced : 

2KIO3 + 5H2S03= I2 + 3H2SO, + 2KHSO4 + H2O 

Iodides, — 1. Solution of silver nitrate affords a curdy yellow 
precipitate of silver iodide, insoluble in nitric acid, almost insoluble 
in solution of ammonia, but dissolving in solution of potassium 
cyanide to form a double cyanide of potassium and silver. 

2. Solution of mercurous nitrate produces a green precipitate 
of mercurous iodide, Hgl, insoluble in diluted nitric acid, but soluble 
in solution of potassium iodide. 

3. Solution of mercuric chloride yields a scarlet precipitate of 
mercuric iodide, Hglj, slightly soluble in excess of the mercuric 
chloride, and very soluble in potassium iodide solution. 

4. Solution of lead acetate causes a yellow precipitate of lead 
iodide, Pblj, soluble in diluted nitric acid, and in boiUng water. 
From the latter lead iodide separates in golden scales as the solution 
cools. 

5. Solution of copper sulphate mixed with a solution of ferrous 
sulphate, or with sulphurous acid, affords with neutral solutions 
a whitish precipitate of cuprous iodide, CuJ..^, soluble in solution 
of ammonia and slightly soluble in hydrochloric acid : 

(a) 2KI + 2CuSO, + 2FeSO4=0u2l2-f K S04 + Fe23S04 

(b) 2KI + 2CUSO4 + H2SO3 + H20= CU2I2 -f 2KH8O4 -h H^SO^ 

This test is especially valuable, as it distinguishes iodides from 
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both chlorides and bromides, neither of which are precipitated by 
this treatment. 

6. A small quantity of chlorine or bromine, preferably added 
in aqueous solution, liberates iodine from iodides. 

Solution of sodium nitrite and dilute hydrochloric acid also act 
in a similar manner. If only a very small amount of iodine is set 
free it may either be detected by the intense blue colour it produces 
with starch mucilage in the cold, or the iodine may be dissolved 
out by shaking with carbon disulphide, to which it communicates 
a characteristic violet colour. 

Iron. — Reactions common to both ferrous and ferric salts. — 1. Solu- 
tion of ammonium hydrosulphide yields in neutral solutions a black 
precipitate of ferrous sulphide, FeS, soluble in cold diluted hydrochloric 
acid with evolution of hydrogen sulphide. 

2. Solution of potassium ferrocyanide gives with ferric salts a 
precipitate of Prussian blue, or with ferrous salts a white precipitate, 
rapidly turning blue, of Everett's salt — potassium ferrous ferro- 
cyanide, K^FcFeCyNg. Both precipiti^tes are insoluble in dilute 
hydrochloric acid, and both are decomposed by solution of potassium 
hydroxide. 

Rea<iions characteristic of ferrmis salts. — 1. Hydrogen sulphide 
does not cause any precipitate in slightly acid solutions. 

2. Solution of potassium ferricyanide affords a dark-blue precipitate 
of Tumbull's blue, ferrous ferricyanide, FegFe-^CiaNu, insoluble 
in dilute hydrochloric acid, but decomposed by solution of potassium 
hydroxide. (Ferric salts give a reddish coloration with this reagent, 
but no precipitate.) 

3. Ferrous salts mixed with solution of potassium hydroxide 
give a dull green precipitate of ferrous hydrate, Fe(0H)2. Alkalies 
are incomplete precipitants of ferrous salts, as the hydrate is slightly 
soluble in excess of the reagent. 

Reactions characteristic of ferric salts. — I. Ferric salts are not 
precipitated by hydrogen sulphide, but if the gas be passed for some 
time through a solution containing a ferric salt, a white precipitate 
of sulphur is thrown down, the following reaction taking place : 

4FeCl3 + 2H2S = 4FeCl2 + 4HC1 + S^ 

The iron is reduced to the ferrous state, and remains in solution 
in the hydrochloric acid, while the sulphur is precipitated. 

2. Solution of ammonium thiocyanate, (NHJSCN, produces a 
blood -red coloration due to the formation of ferric thiocyanate, 
2Fe(CNS)3,3H3jO. The red colour is discharged on addition of solution 
of mercuric chloride (distinction from ferric meconate), but it is not 
discharged by hydrochloric acid (distinction from ferric acetate). 
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3. Solution of tannic acid yields a bluish-black coloration or 
precipitate of tannate with ferric salts, and more slowly with ferrous 
salts. 

4. Solutions of potassium, sodium, or ammonium hydroxide 
cause a reddish-brown precipitate of ferric hydrate, soluble in solution 
of citric or tartaric acid. Ferric hydrate is not precipitated in 
presence of citrates or tartrates (see Ferri et Quininse Citras). 

Lead. — 1. Hydrochloric acid affords, except in very weak solu- 
tions, a white precipitate of lead chloride, soluble in boiling water. 
The aqueous solution as it cools deposits the salt in crystalline 
form. 

2. Hydrogen sulphide, in not very strongly acid solutions, yields a 
black precipitate of lead sulphide, insoluble in solution of potassium 
hydroxide and in solution of ammonium hydrosulphide. Lead 
sulphide is decomposed by boiling with diluted nitric acid, being 
partly converted into soluble lead nitrate, and partly into insoluble 
lead sulphate with free sulphur. 

3. Diluted sulphuric acid causes a white precipitate of lead sulphate, 
PbS04, almost insoluble in water, and rendered still less soluble by 
the addition of dilute sulphuric acid or alcohol, but readily soluble 
in solutions of ammoniacal salts, especially the acetate. 

4. Solution of potassium chromate produces a dense orange- 
coloured precipitate of lead chromate, PbCrO^, which changes to 
bright red basic chromate, PbjCrOg, on boiling with solution of 
potassium hydroxide, and redissolving, when heated with excess 
of the latter reagent, to form a pale lemon-coloured solution. 

5. Solution of potassium hydroxide causes a white precipitate 
of lead hydrate, dissolving in excess of the reagent to form potas- 
sium plumbite, KaPbOj. This compound shows that lead possesses, 
although to a feeble extent, the acidic properties exhibited by other 
members of the same group of elements. 

Magnesiiim. — 1. Solution of ammonium carbonate produces a 
white precipitate of magnesium carbonate, dissolving in strong solu- 
tion of ammonium chloride to form a double chloride of ammonium 
and magnesium. If the ammonium chloride solution is added first, 
no precipitate is thrown down. 

2. Solution of sodium phosphate, NajHPO^, in the presence of 
ammonium chloride and solution of ammonia, yields a white crystal- 
line precipitate of ammonio-magnesium phosphate, MgNH^PO^. 
In very dilute solutions the precipitate only forms after violent shaking, 
or rubbing the inside of the test-tube with a glass rod. 

3. It is well known that the arsenates are isomorphous with 
the phosphates, and if ammonium arsenate, (NHJjHAsO^, is em- 
ployed in the reaction described in No. 2 in place of sodium phosphate, 
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a crystalline precipitate of ammonio-magnesium arsenate forms 
(MgNH^AsO^). 

4. Solutions of the hydroxides of potassium, sodium, ammonium, 
barium, or calcium produce a white precipitate of magnesium hydrate, 
Mg(0H)2, insoluble in excess of the reagent, but readily soluble in 
solution of ammonium chloride. 

Mercury, — Reactions common to mercurous and mercuric salts. — 
1. Hydrogen sulphide yields a black precipitate of mercury sulphide, 
insoluble in ammoniimi hydrosulphide or in hot diluted nitric acid. 

2. Copper-foil immersed in a solution not containing excess of 
nitric acid becomes coated with a deposit of mercury, which on 
rubbing becomes bright, and from which the mercury may be 
volatilised and obtained in globules by heating in a dry test-tube. 

3. Solution of stannous chloride, SnClg, reduces mercury salts 
to metallic mercury. Mercuric salts are first reduced to the mercurous 
state, and these reacting with more of the reagent cause a metallic 
deposit. 

Reactions characteristic of mercurous salts. — 1. Hydrochloric acid 
aifords a white precipitate of mercurous chloride, Hg^Cl^, turning 
to black mercurous amido-chloride, NHjHggCl, on the addition of 
solution of ammonia. 

2. Solution of potassium hydroxide produces a black precipitate 
t)f mercurous oxide, HggO, and solution of ammonia a black precipitate 
of a mercurous amido-salt similar in constitution to that formed in 
test No. 1. 

3. Solution of potassium iodide gives a green precipitate of mer- 
curous iodide, Hg^Ij, soluble in excess of the reagent. 

Reactions characteristic of mercuric salts, — 1. Solution of anmionia 
affords a white precipitate of a mercuric amido-salt, of which the 
official * white precipitate ' is an example, NHgHgCl. 

2. Solution of potassium hydroxide yields a yellow precipitate 
of mercuric oxide, HgO. 

3. Solution of potassium iodide produces a scarlet precipitate 
of mercuric iodide, Hgl^, soluble in excess of either the reagent or 
the mercuric salt. When the precipitate of mercuric iodide first 
forms it has a distinct yellowish tinge, but rapidly turns scarlet. 

Nitrates. — 1. If a few drops of a solution containing a nitrate 
are mixed with a solution of ferrous sulphate, and then strong sul- 
phuric acid is cautiously poured down the side of the test-tube, held 
in a sloping position, so as to fall to the bottom without mixing with 
the solution, a brown-coloured ring is formed at the jimction of the 
two Uquids. The sulphuric acid acting upon the nitrate liberates 
nitric acid ; this is reduced by the ferrous sulphate to nitric oxide, NO, 
which dissolving in the ferrous sulphate forms an unstable compound 
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of ferrous sulphate and nitric oxide, 2FeSO4.NO. On wanning, the 
colour disappears, nitric oxide being evolved, thus : 

2KNO3 + 6H2SO4 + 6FeS04 =: 2KHSO4 + 3Fe23S04 H iH^O + 2N0 . 

2. Nitrates liberate red fumes when warmed with sulphuric acid 
and metallic copper, thus : 

3CU + 8HNO3 = 3Cu(N03)8 + 4H20 + 2NO 
Then2NO + 02 = 2N02 

3. The following is not included in the pharmacopoeial tests 
for the presence of nitrates, but it is nevertheless one of the most 
delicate, and distinguishes, moreover, between nitrates and nitrit/cs : 

Prepare some phenol-sulphonic acid, CgH4(OH).S03H, by dis- 
solving one part of crystallised phenol in four parts of strong sulphuric 
acid, and dilute with two parts of distilled water. A small quantity 
of a solution of a nitrate is evaporated to dryness in a clean porcelain 
capsule over a water-bath, two or three drops of phenol-sulphonic 
acid added, well stirred, and heated again for five minutes. On cool- 
ing, dilute solution of ammonia is added until faintly alkaUne, when a 
bright yellow solution results. 

The excess of sulphuric acid in the reagent Hberates nitric acid, 
which reacts with the phenol-sulphonic acid to form picric acid, 
CgH2(N02)3.0H, and this on the addition of solution of ammonia 
yields yellow ammonium picrate, C^H2(N02)3.0NH4 : 

C6H4(0H).S03H + 3H0.N02 = C6H2(N0.J3.0H + H2S04 + 2H2O 
CeHs(NO.)3.0H + NH40H = C,H2(N02)3.0NH4+H20 

Nitrites. — 1. On the addition of a few drops of diluted sulphuric 
acid with potassium iodide and mucilage of starch, a deep-blue colour 
is at once formed. The sulphuric acid liberates nitrous acid from the 
nitrite, and hydriodic acid from the iodide, and these two reacting 
yield nitric oxide and free iodine, thus : 

2HNO2 4- 2HI = I2 + 2H2O + 2N0 

2. Dilute sulphuric acid liberates red fumes without the presence 
of metallic copper. 

3. Nitrites give a dark-brown coloration with ferrous sulphate 
on the addition of a weak acid. (Compare Nitrates.) 

Oxalates, — 1. Solution of calcium chloride affords a white pre- 
cipitate of calcium oxalate, CaCgO^, soluble in hydrochloric, but 
insoluble in acetic acid. 

2. Solution of silver nitrate yields a white precipitate, soluble 
in solution of ammonia and in dilute nitric acid. 

3. Most oxalates are converted into carbonates on igniting. 
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Oxalates do not char at all when heated with strong sulphuric acid, 
but decompose with evolution of carbon monoxide, CO, and carbon 
dioxide, COj. 

i. Oxalic acid on warming discharges the colour of potassium 
permanganate acidulated with dilute sulphuric acid. Oxalic acid 
also decomposes cupric sulphate, liberating sulphuric acid. (The 
instances in which a sulphate is decomposed by another acidulous 
radical are extremely rare.) 

PhospJiates. — 1. Solution of ammonio-nitrate of silver yields a 
light yellow precipitate of silver phosphate, Ag3P04, soluble both 
in solution of ammonia and in cold dilute nitric acid. 

2. Solution of ferric chloride in the presence of ammonium acetate 
or other neutral acetate yields a whitish precipitate of ferric phosphate, 
FeP04, which is insoluble in acetic acid. 

3. ' Magnesia mixture ' (ammonio-magnesium sulphate) affords 
a white crystalline precipitate of ammonio-magnesium phosphate, 
MgNH4P04, soluble in dilute acids. In dilute solutions the precipitate 
appears slowly, or only after vigorous shaking. Rubbing the sides 
of the test-tube with a glass rod often induces precipitation when 
other methods fail. 

4. A lurge excess of solution of ammonium molybdate in strong 
nitric acid produces on warming a yellow precipitate of ammonium 
phospho-molybdate, 2(NH3)3P04.22Mo03.12H20. This compoiyid is 
insoluble in dilute mineral acids, but dissolves in excess of alkalies, 
phosphates, or phosphoric acid. 

Potassium. — 1. Solution of * platinic chloride,' PtCl^, affords 
with moderately strong solutions of potassium chloride (or with 
other potassium salts if free hydrochloric acid is present) a yellow 
crystalline precipitate of potassium-platinic chloride, insoluble in 
alcohol, PtCl4.2KCl, which upon ignition leaves a residue of potassium 
chloride and platinum. The formation of this double chloride will be 
understood when it is remembered that in solution of hydrochloric 
acid, platinum forms a double compound of platinum and hydrochloric 
acid, PtCU, 2HC1, to which the name of chloroplatinic acid has been 
given, and the double salts of platinic chloride and various chlorides 
are regarded as salts of this acid. 

2. Potassium compounds when moistened with hydrochloric 
acid communicate a violet colour to a colourless Bunsen flame when 
introduced on a loop of perfectly clean platinum wire. 

Selenium and Tellurium. — 1. Compounds of selenium and tellurium 
are only to be looked for in bismuth or its preparations. 

2. To detect either element in bismuth, dissolve the metal in nitric 
acid, add to the liquid solution of ammonium chloride, and dilute 
freely with water. This precipitates bismuth oxychloride. The 
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filtrate from the above reaction is then mixed with excess of sodium 
sulphite, when, if even a trace of either element is present, a reddish 
or grey-coloured powder is precipitated after standing for about twelve 
hours. Both selenium and tellurium are objectionable impurities. 

Silica. — 1. Silica, SiO^, after exposure to a red heat is insoluble 
in all acids with the exception of hydrofluoric. It is not dissolved 
in a bead of ' microcosmic salt ' when heated to fusion in a blow- 
pipe flame. 

Microcosmic salt, hydrogen - sodium - ammonium phosphate, 
HNa(NH4)P0^, is obtained by adding a strong solution of common 
sodium phosphate, Na^HPO^, to solution of ammonium chloride : 

Na,HP04 + NH4Cl = NaCl+HNa(NHJP04 

2. Silicon dioxide is soluble in a hot solution of the alkalies, and in 
boiling solution of sodium carbonate. Fused with sodium carbonate, 
silicon dioxide is converted into soluble sodium silicate : 

Si02-h2Na.2C03 = 2C02 + Si(NaO)4 

Silver. — 1. Hydrochloric acid and other soluble chlorides afford 
a white curdy precipitate of silver chloride, AgCl, instantly soluble 
in solution of ammonia, but insoluble in nitric acid. Silver chloride 
is also soluble in solution of potassium cyanide. 

Sodium, — 1. Sodium compounds when moistened with hydro- 
chloric acid communicate a persistent yellow coloration when intro- 
duced on platinum wire into the colourless flame of a Bunsen burner. 

Note. — Platinic chloride forms a double chloride of platinum and sodium, but the 
compound is soluble in both alcohol and water (distinction from potassium). 

There are no characteristic reactions which can be applied for 
the detection of sodium, but if a solution gives no precipitate with 
any of the group reagents, but leaves on evaporation a fixed residue 
capable of imparting a strong yellow colour to a Bimsen flame, it is 
almost certain that sodium is present. 

Starch. — 1. When starch is boiled with water a mucilaginous 
liquid results, which on cooling turns a deep-blue colour with solution 
of iodine. 

2. Boiled for some time with dilute hydrochloric acid and then 
neutralised with sodium hydroxide, a red precipitate of cuprous 
oxide is formed on warming with solution of potassio-cupric tartrate 
(Fehling's solution). 

On boiling with dilute acids, starch is first converted into dextrin, 
C^jHijOg, and on further boiling, into glucose : 

n(C,H,oO,) + nH.O = nC,H,,0, 
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SidphcUes. — 1. Solution of barium chloride affords a white precipi- 
tate of barium sulphate, insoluble in hydrochloric acid. 

2. Heated with a little sodium carbonate on charcoal, in the 
inner (reducing) blowpipe flame, sulphates are reduced to sulphidcvS ; 
and the residue, placed on a clean silver coin and moistened with 
water, leaves a black stain of silver sulphide. 

Sulphides . — 1. The official sulphides, hydrosulphides, and 
sulphurated compounds evolve hydrogen sulphide when boiled with 
strong hydrochloric acid. Hydrogen sulphide is recognised both by 
its disagreeable smell and by the fact that a sUp of white filter-paper 
moistened with solution of lead acetate is rapidly blackened by the 
formation of lead sulphide. 

NoTB. — Sulphonal and thiocyanat^a do not evolve hydrogen sulphide when 
heated with an acid. If fused with sodium carbonate mixed with a small proportion 
of potassium nitrate, they afford a mass which, when extracted with water, answers to 
the tests for sulphates. 

Sidphites, — 1. Hydrochloric acid Uberates sulphurous anhydride, 
SO2, a colourless gas with a pungent smell, without deposition of 
sulphur (distinction from thiosulphates). 

2. When sulphites are acted on by zinc and hydrochloric acid 
they evolve hydrogen sulphide. In this reaction the excess of 
hydrochloric acid liberates sulphurous acid from sulphites, which 
is then attacked by the nascent hydrogen, forming hydrogen sulphide 
and water, thus : 

Na SO3 + 2HCI = 2NaCl + H^SO j 
H28O3 -f 3H, = H^S + 3H2O 

3. Sulphites decolourise solution of iodine according to the equa- 
tion — 

Na^SOg -h I2 -h H2O = Na,S04 + 2HI 

Tartrates, — 1. Tartrates on the application of heat char very 
readily, giving off the odour of burnt sugar, leaving the base as 
either carbonate or oxide. 

2. Solution of calciimi chloride added in excess to a fieutral tar- 
trate affords a white granular precipitate of calcium tartrate, soluble 
when freshly precipitated in cold moderately concentrated solution 
of potassium hydroxide, from which solution it is again precipitated 
on boiling. 

Note. — If the precipitate of calcium tartrate is separated by filtration and washed 
with a little water, it dissolves quite readily in solution of potassium hydroxide. 
Calcium tartrate is also soluble in tartaric acid. 

3. Solution of silver nitrate affords a white precipitate of silver 
tartrate, soluble in solution of ammonia and in nitric acid.' If the 
ammoniacal solution is gently heated in a perfectly clean test-tube, 
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a mirror of metallic silver is formed on the sides of the tube (distinction 
from citrates). Silver tartrate is soluble in solution of ammonia, 
but on heating the mixture blackens, owing to the formation of silver 
oxide ; and this under the influence of heat gives off oxygen, leaving 
metallic silver, which deposits as' a mirror on the glass. 

4. A concentrated solution of potassium acetate gives a white 
precipitate of hydrogen-potassium tartrate in moderately concen- 
trated solutions when acidulated with acetic acid and well stirred. 
If the solutions are very dilute, a large proportion of 90-per-cent. 
alcohol should be added : 

KC,H30i + NaAH406 + HC2H302 = KHCjH406-h2NaC2H302 

Tellurium. — See Selenium. 

Thiosulphates, — 1. Hydrochloric acid decomposes thiosulphates, 
precipitating sulphur and liberating sulphurous anhydride : 

NagSaO^SHaO + 2HCI = 2NaCl 4 6H2O + SO^ + S 

2. When thiosulphates are acted upon by hydrochloric acid and 
zinc, hydrogen sulphide is liberated. 

3. Thiosulphates decolourise solution of iodine, sodium tetra- 
thionate and sodium iodide being formed. 

Tin. — 1. Metallic zinc placed in a solution of a salt of tin acidified 
with hydrochloric acid precipitates the tin in metallic scales, or in 
the form of a grey spongy mass. 

2. Metallic tin separated in the preceding is soluble in boiling 
concentrated hydrochloric acid, and the solution, which contains 
stannous chloride, SnClj, gives with solution of mercuric chloride 
a white precipitate of calomel, HggCla, which becomes grey from 
separation of globules of mercury if excess of tin salt is present, thus : 

2HgCl2 + SnCl, = Hg,Cl2 + SnCl4 
HgaCla -h SnCla = 2Hg + SnCl , 

Zinc. — 1. Solution of ammonium hydrosulphide gives a white 
precipitate of zinc sulphide, ZnS, soluble in dilute hydrochloric acid, 
but insoluble in acetic acid. 

2. In alkaline solutions the same result is produced by hydrogen 
sulphide. 

3. Solution of potassium hydroxide affords a white precipitate 
of zinc hydrate, Zn(0H)2, soluble in excess to form potassium zincate. 

4. Solution of potassium ferrocyanide produces a gel^ttinous 
white precipitate of zinc ferrocyanide, ZnjFeCgNg, insoluble in dilute 
hydrochloric acid. 

NoTB. — Magnesium salts are not precipitated either by ammonium hydrosulphide 
or by potassium ferrocyanide, so that either of these reagents serves to distinguish 
zinc sulphate from magnesium sulphate, with which it is isomorphous. 
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CHAPTER LI 

VOLUMETRIC SOLUTIONS AND COEFFICIENTS 

Fehling^s Solution 

A. Copper Solution : 

Recrystallised Cupric Sulphate . 34 67 grammes 
Distilled Water to produce . . 500 c.c. 

B. Alkaline Tartrate Solution : 

Recrystallised Sodium and Potas- 
sium Tartrate . . . .173 grammes 
l*otassiuin Hydroxide . . . 75 „ 
Distilled Water to make . . 500 c.c. 

For use, mix equal volumes of the two solutions at the time 
rccjuired. 

1 c.c. of the mixed solution is the equivalent of 

Gramme 
Cupric Sulpliate, CuS0^,5II.p .... 003467 

Cupric Tartrate, CuC,H^O,,3H.p .... 003(>88 

Cane Sugar (inverted) 000475 

Glucose, anhydrous, CaHijO. 000500 

Milk Sugar, anhydrous, CjaHj-P,, .... 0-00678 

Starch . . ' 00045 

Maltose 0-00807 

10-4535 Invert Sugar 
0*4308 Sucrose after inversion 
0-6153 Lactose 
0-7314 Maltose 
0-4927 Starch 



Seminormal Hydrocliloric Acid Volumetric Solution 

(1809 yrainmcs JlCl hi 1,000 c.c.') 
N 



1 c.c. ^ HCl is the equivalent of 



(rramme 

Hydrochloric Acid absolute, HCl .... 001809 

Benzaldelivde, C,H,() ....... 00526 

Cinnamic Aldehvde, C„H,0 00333 

Citral, C,^H,.0 ' 0-03H02 

Potassium Acetate, KC^HjO^ (after ignition) . . 0-04872 

Pota.ssium Bicarbonate, KlICO, .... 0049705 

Potassium Bitartrate, KHC^H^O, (after ignition) . 009339 

Potassiimi Carbonate, anhj^drous, K.^CO, . . 003431 8 

Potassium Citrate, cry.stallised, KjC^H/). + llgO 

(after ignition) 00:)36H 

Pota.Ksium Hydroxide, KOH 0*02787 

Potassium Sodium Tartrate, KNaC^H/)^ + 4HoO 

(after ignition) ' . 0070045 

S()<lium Acetate, NaC2H30.^ + 3H./) (after ignition) 0-0(;755 

Sodium Benzoate, NaCjH^O^ (after ignition) . . 0-071505 

Sodium Bicarbonate, N'aHCO, .... 0-041715 

Sodium Carbonate, anhydrous, Na-^COg . . . 0-026328 

Sodium Carbonate, monohvdrated, Na.,C()3 + H./J . 0*030798 

Sodium Citrate, 2Na3C«II,0. + 1 1 H..() (after ignition) 0-0591 

Sodium Hydroxide, XaOH ' . ". . . . 0-01988 

Sodium Salicylate, NaC^HjO, ({ifter ignition) . 0-079445 
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Deeinormal Oxalic Aoid Volunetrio Solution 

(6-265 grmwieM H^C^O^^H^O in 1,000 o.o.) 

1 c.c. - Oxalic Acid is the equivalent of 



Oxalic Acid, crystallised, HjC^O^ + 2H2O 
Ammonia Gas, NH, .... 
Calcium Hydroxide, Ca(OH), 
Lead Subacetate, Ph,0(C^O,), . 
Manganese Dioxide, precipitated, MnO.^ 
Potassium Hydroxide, KOH . 
Potassium Permanganate, KMn04 . 
Sodium Hydroxide, NaOH . • . 



Gramme 

0-006255 

0001693 

0003678 

0018o935 

0004318 

0-005674 

0-0031396 

0003976 



Hormal Potasiiun Hydroxide Yolunetrio Solution 
(55-74 graminies KOUin 1,000 c.o.) 



1 c.c. - KOH is the equivalent of 



Potassium Hydroxide, KOH . 

Acetic Acid, absolute, HCxH^O, 

Ammonia Gas, NH, 

Ammonium Chloride, NH^Cl . 

Boric Acid, HjBOj .... 

Citric Acid, crystallised, H^C^HjO, + H./) 

Hydripdic Acid, absolute, HI 

Hydrobromic Acid, absolute, HBr . 

Hydrochloric Acid, absolute, HCl . 

Hypophosphorous Acid, HPH,0, 

Lactic Acid, absolute, HC^HjO, 

Nitric Acid, absolute, HNO, . 

Oxalic Acid, crystallised, HjOjO^ + 2H,0 

Phosphoric Acid, HjPO^ (to form K^HPO^, 

phenolphthalein) . , . 

Potassium Bichromate, K,Or,0, 
Sodium Hydroxide, NaOH 
Sulphuric Acid, absolute, H^O^ . 
Tartaric Acid, crystallised, HjC^H^O, 
Trichloracetic Acid, CC1,C00H 



Deoinormal Potassium Permanganate Yolumetrio 
(3- 1396 grmwici KMnO^ in 1,000 c.c.) 



with 



N 
1 c.c. KMnOf is equivalent to 



Potassium Permanganate, KMnOf . 

Calcium Oxide, GaO (as Oxalate) 

Iron, Fe (in ferrous compounds) 

Ferrous Carbonate, FcCO, 

Ferrous Oxide, FeO 

Ferrous Sulphate, anhydrous, FeSO^ 

Ferrous Sulphate, crystals, FeSO^ + 7HjO 

Ferrous Sulphate, dried,^FeS04 + 3HjO 

Hydrogen Dioxide, H,Oj 

Oxalic Acid, crystallised, H^CjO^ + 2H2O 

Oxygen, O 

Sodium Nitrite, NaNO^ .... 



Gnmme 
0-05574 
005958 
001693 
0-05311 
006154 
006950 
012690 
008036 
003618 
006553 
008937 
006257 
006256 

0048645 

014614 

003976 

0-048675 

007446 

016212 

Solution 



Gramme 
0-0031396 
0002784 
0006560 
0011505 
0007138 
0015085 
0027601 
0017767 
0001688 
0006255 
0000794 
00034285 



Deoinormal Bodium Chloride Volumetric Solution 

(5-806 grammicB NaCl in 1,000 c.c.) 

N 
1 c.c. — NaCl is the equivalent of 

Gramme 

Sodium Chloride, NaCl 0005806 

Silver, Ag 0010712 

Silver Nitrate, AgNO, 0016869 

Silver Oxide, Ag,0 0011506 

24 
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Hormal Siilphnrio Aeid Yolvinetrie Solution 

(48*675 grammeB H^O^ in 1,000 o.o,) 

1 c.c. _- HaSO^ is the equii'alent of 

Oramme 

Sulphuric Acid, absolute, H^SO^ .... 0-048675 

Ammonia Gas, NH, 001693 

Ammonium Carbonate, (NH<\CO, ... 0*047705 

Ammonium Carbonate B.P., NH^HCO„NH^NH,CO, 0052003 

Calcium Hydroxide, Ca(OH), 0*03678 

Lead Acetate, crystallised, Pb(C,H,0^ + 3HjO . 0* 188076 

Lead Snbacetate, assumed as ¥hfi(QjS.fi^ . . 0135935 

Lithium Carbonate, Li^CO, 0*036755 

Magnesium Carbonate (MgCO,\(MgOH), + SHoG . 0048226 

Magnesium Oxide, MgO ' . 002003 

Potassium Acetate, KC^HgO, (after ignition) . . 0*09744 

Potassium Bicarbonate, KHCO, .... 009941 

Potassium Bitartrate, KHC4H4O, (after ignition) . 0*18678 

Potassium Carbonate, anhydrous, K,CO, . 0*068635 

Potassium Citrate, crystallised, KjCgH^Oj + HjO 

(after ignition) ....... 010736 

Potassium Hydroxide, KOH 005574 

Potassium Sodium Tartrate, KNaC^H^O, + 4H,0 

(after ignition) 0*14009 

Sodium Acetate, NaC^H^O, + SH^O (after ignition). 0*13510 

Sodium Benzoate, NaCyH^O, (after ignition) . . 014301 

Sodium Bicarbonate, NaHCO, .... 0*08343 

Sodium Borate, crystallised, NaJB^O, + 10H,O . 018966 

Sodium Hydroxide, NaOH . 003976 

Sodium Salicylate, NaCjHgO, (after ignition) . 015889 

Zinc Oxide, ZnO 004039 



Fiftieth-Hormal Snlphurio Acid Yolometric Solntion 
(0*9735 gramme H^O^ m 1,000 c.c.) 

N 
1 c.c. - HjS04 is the equivalent of 

Oramme 

Sulphuric Acid, absolute, H^O^ .... 0*0009735 

Aconitine, C,4H4,NO„ 0*012811 

Atropine, 0„H«NO, 0*005741 

Cinchonidine, C„H„N,0 0005841 

Cinchonine, C„H^,0 0005841 

Combined Alkaloids of Cinchona .... 0*006139 

Combined Alkaloids of Ipecacuanha . 0*004768 

Cocaine, C„H«N04 0006018 

Coniine, CgH„N 0-002524 

Hydrastine, 0„H„NO, 0*007606 

Morphine, crystallised, C„H„NO, + HjO . 0-006018 

Morphine, anhydrous, C„H„NO, .... 0*005661 

Physostigmine CjjH„N,Oj 0*005464 

PUocarpine, C„H„N,0, 0*004133 

Quinine, C„H„N,0, 0006436 

Strychnine, C^jHaNjO.^ 0*006635 



Seminormal Alcoholic PotaMiom Hydroxide Volnmotric Solution 

(27*87 grammes KOH in 1,000 0.0.) 

1 c.c. ' KOH (alcoholic) is the equivalent of 





OKmm« 


Potassium Hydroxide, KOH . 


. 0-02787 


Borneol, Q|oH„0 


. 007649 


Bomyl Acetate, C,oH„C,H,0, 


. 009734 


Menthol, CjoHjjO 


. 007749 


Menthyl Acetate, C,oH„C,Hj,0.. . 


. 009834 


Santalol, Cj^HasO 


. 011026 
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Fiftieth-Hormal Potaiiiam Hydroxide Volometiio Solution 
(1-1148 gramme KOHin 1,000 c,c.) 

N 
1 c.c. -^ KOH is the equivalent of 

Gramme 

Potassium Hydroxide, KOH 00011148 

Sulphuric Acid, absolute, HjSO^ .... 0-0009736 

Aconitine, C„H^,NO„ 0012811 

Atropine, C^H^jNO, 0-005741 

Cinchonidine, Q^fi^fi 0-005841 

Cinchonine, C„HaNaO 0005841 

Combined Alkaloids of Cinchona Bark . . O-0OG139 

Combined Alkaloids of Ipecacuanha . 0*004768 

Cocaine, C„H2,N0, 0-006018 

Coniine,C^,H„N 0002524 

Hydrastine,C„H„NOa 0007606 

Morphine, crystallised, 0„H,bNO, + H,0 . 0006018 

Morphine, anhydrous 0„H,gNO, .... 0'005661 

Physostigmine, C,4H„N,0s .... 0*005464 

PUocarpine, C.jH.aNA 0004133 

Quinine, CaoH^^NjOa 0006436 

Strychnine, CaiH^NjOj 0-006636 

Decinormal PotaMlom Diohromate Volunetric Solution 

(4*8713 grammes K^Cr^O, in 1,000 c.o.) 

N 
1 CO. — K,Cr,0, is the equivalent of 

G^ramme 

Potassium Dichromate, E,Cr,0, .... 0*0048713 

Iron, Fe, in ferrous compounds .... 0*00566 

Ferrous Carbonate, FeCO, 0*011606 

Ferrous Sulphate, anhydrous, FeSO^ . . 0*016086 

Ferrous Sulphate, crystallised, FeSO^ + 7H,0 . . 0-027601 

Ferrous Sulphate, dried, 2FeS0< + 3H,0 . 0-017767 

Sodium Thiosulphate,Na^20, + SH,0 . . 0-024646 

Decinonnal Sodium Thioiulphate Yolumetrie Solution 
(24-646 grammes NaAOr^If^O in 1,000 o.o.) 

N 
1 c.c. i-. NajSaOjjSHjO is the equivalent of 

Onunme 
Sodium Thiosulphate (Hyposulphite), Na^,0, + 5H,0 0-024646 

Bromine, Br 0007936 

Chlorine, CI 0-003518 

Chromium Trioxide, CrO, 0003311 

Iodine, I 001 259 

Iron, Fe (in ferric salts) 0*00556 

Potassium Bromate, KBrO, 0002764 

Deeinormal Iodine Volumetric Solution 
(12*59 grammes Tin 1,000 o.o.) 

N 
1 c.c. I is the equivalent of 

Gramme 

Iodine, I 0*01259 

Arsenic, As 000372 

Arsenic Trioxide (Arscnious Acid), As^O, . 0*004911 

Iron, Fe 0002776 

Potassium Sulphite, crj-stallisod, K^SO, + 2H,0 . 0*009648 

Sodium Bisulphite, NallSO, 0-005168 

Sodium Thiosulphate (Hyposulphite) crystals, 

Na^A + SHjO 0-024646 

Sodium Sulphite, crystallised, Na^SO, + 7H2O . 0012520 

Sulphur Dioxide, SO, . . ' . . . 0003180 

Antimony and Potassium Tartrate, crvstallised, 

2K(SbO)C,H,0, + H,0 .' . . 0*016496 
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Decinormal Silver Kitrate Yolnmetric Solntion 
(16-869 gravivies AgNO^ in 1,000 c,e.) 

N 
1 c.c. - AgNOjis equivalent to . 

Gramme 

• Silver Nitrate, AgNO, 0016869 

Allyl Iso-thiocyanate, CS.NCjHs . . 000492 

Ammonium Bromide, NH^Br 0-009729 

Ammonium Chloride, NH^Cl .... 0005311 

Ammonium Iodide, NH^I 0014383 

Bromine, Br 0007936 

Calcium Bromide, OaBrj 0009926 

phlorine, CI 0003518 

Ferrous Bromide, anhydrous, FeBr, 0*010711 

Ferrous Iodide, Fel, ..".... 0015365 

Hydriodic Acid, HI 0012690 

Hydrobromic Acid, HBr 0008036 

Hydrochloric Acid, HCl 0003618 

Hydrocyanic Acid, HCN (to first formation of 

precipitate) 0005368 

Hydrocyanic Acid, HON (Potassium Chromate as 

indicator) 0002684 

Iodine, I 0012590 

Lithium Bromide, LiBr 0008634 

Potassium Bromide, KBr 0011822 

Potassium Chloride, KCl 0007404 

Potassium Cyanide, KCN (to first formation of 

precipitate) 0012940 

Potassium Iodide, KI 0016476 

Potassium Sulphocyanate, KSCN .... 0*009663 

Sodium Bromide, NaBr 0*010224 

Sodium Chloride, NaCl 0005806 

Sodium Iodide, Nal 0014878 

Strontium Bromide, SrBr, + 6H2O . 0017647 

Strontium Iodide, Sri, + 6H2O .... 0*022301 

Zinc Bromide, ZnBr, 0011181 

Zinc Chloride, ZnCl, 0006763 

Zinc Iodide, Znl, . 0*015835 



IITDIGATOBS 

Brasil-wood Solution. — Boil 50 grammes of finely cut Brazil- 
wood (the heartwood of Peltopkarum duhiuni) with 100 c.c. of 
water during half an hour, replacing the water lost by evaporation 
from time to time. Allow the mixture to cool, strain, wash the 
contents of the strainer with water until 100 c.c. of strained 
liquid is obtained, add 25 c.c. of alcohol, and filter. Care should 
be taken to exclude ammoniacal vapours while filtering. This 
solution is turned purplish-red by alkalies, and yellow by acids. 

Coohineal Test Solntioii. — Macerate 1 gramme of unbroken 
cochineal during four days with 20 c.c. of alcohol and 60 c.c. 
of water. Filter. The colour of this test solution is turned 
violet by alkalies, and yellowish-red by acids. Cochineal T.S. is 
useful in titrating alkaloids, inorganic acids, ammonia, the 
alkalies, and alkaline earths. The presence of salts of iron, 
alumina, or copper should be avoided. This indicator is useless 
when titrating organic acids. 

Hematoxylin Test Solution.— Dissolve 0*2' gramme of hema- 
toxylin in 100 c.c. of alcohol. Use about five drops for each 
titration. This indicator assumes a yellow to orange colour in 
acid solutions, and a violet to purple colour in alkaline solu- 
tions. The titration is complete when the change in colour 
remains permanent upon the addition of one drop of the 
volumetric solution after stirring the liquid. 
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lodeosin Teit Bolntio]i.~Dissolvc 01 gramme of iodeosin, 
C^HJ^Oj (tetraiodofluorescein), in 100 c.c. of alcohol. This 
indicator becomes colourless in. acid solutions, changing to pink 
in alkaline solutions. Dilute the solution to be titrated in a 
200-c.c. flask with distilled water to about 100 c.c, add 20 c.c. 
of ether and five drops of the iodeosin T.S., cork, and shake well. 
Then add the volumetric alkali solution gradually, shaking well 
after each addition. Tlie titration is complete when the lower 
aqueous solution retains a faint pink colour after shaking 
thoroughly. For assaying alkaloidal residues, dissolve the 
latter in a measured excess of volumetric acid solution, and 
transfer the acid solution to a 200-c.c. flask, washing the con- 
tainer well with water until the contents of the flask measure 
about 100 c.c. Then proceed as above. 

Litmui Teit Solution. — Exhaust powdered litmus with three 
separate and successive portions (representing about four 
times its weight) of boiling alcohol (which removes the unde- 
sirable colour erythrolitmin), each extraction lasting for about 
one hour. After draining off the alcohol, digest the residue with 
about an equal weight of cold w^ater and filter. (This blue 
solution, which contains some alkali, after being acidulated, may 
be used to make red litmus paper.) Finally, extract the residue 
with about five times its weight of boiling water, and, after 
thoroughly cooling, filter. The addition of one drop of deci- 
normal acid or alkali V.S. to 50 c.c. of water containing five 
drops of the indicator should produce a distinct change in 
colour. Preserve the filtrate, as test solution, in wide-mouthed 
bottles stoppered with loose plugs of cotton so as to exclude 
dust but admit air. The blue colour of litmus test solution is 
changed by acids to red, and this red colour by the addition of 
alkalies is restored to blue. 

Methyl-orange Teit Bolntion — Dissolve 1 gramme of methyl 
orange, NaCuHuN^SO, (the sodium or ammonium salt of 
dimethylamidoazobenzene sulphonic acid ; also known as heli- 
anthin, tropaeolin D, or Poirrier's Orange 3 P), in 1,000 c.c. of 
water. Add to it carefully, with constant stirring, decinormal 
siUphuric acid V.S., in drops, until the liquid turns red and just 
ceases to be transparent. Then filter. 

Excessive quantities of this indicator should be avoided in 
titrating ; from one to three drops is sufficient for a volume of 
from 50 to 100 c.c, or just enough is added to impart a faint 
tint to the solution, which if neutral should change to red or 
yellow respectively upon the addition of two drops of deci- 
normal acid or alkali V.S. 

Methyl-orange is suitable for titrating inorganic acids, 
alkalies, alkali carbonates or bicarbonates ; also certain alka- 
loids, as morphine and quinine. It is not to be employed in 
titrating organic acids, nor in alcoholic or boiling solutions. 

This indicator gives a yellow colour with alkalies and red 
with acids. 

Phenolphthalein Teit Solution. — Dissolve 1 gramme of 
phenolphthalein (Cj^Hj^O^) in 60 c.c of alcohol and dilute to 
100 cc with water. About three drops is suflicient for 50 c.c. 
of the solution to be titrated ; it gives a red colour with alkali 
hydroxides or carbonates, while acids render the solution colour- 
less. Phenolphthalein may be employed in hot titrations. It is 
not suitable as an indicator for ammonia, but is largely used 
for organic acids, alkali hydroxides, and for carbonates and 
bicarbonates in boiling solutions. 

Tnrmerio Tincture. — Digest any convenient quantity of 
ground turmeric root repeatedly with small quantities of water 
and discard the liquids. Then digest the dried residue for 
several days with six times its weight of alcohol, and filter. 
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TEST PAPEB8 

White unsized paper, free from wood pulp, is dipped in a 
flensitising solution. The sheets are placed to dry on lines of 
elean twine in an atmosphere free from dust and acid or am> 
moniacal vapours. The decoctions or tinctures must not oome in 
oontact with metals. The sensitised papers must be presen^ad 
in Btoppered bottles. 

Por Brasil Paper. — Boil Brazil-wood chips in water for an hour, 
until a strongly coloured decoction results. Cool and 
filter. It is turned yellow by acids, purplish red by 
alkalies. 

Por Dahlia Paper.— Make a tincture in 30-per-cent. alcohol of 
the petals of violet or dark crimson dahlias. This is 
very sensitive. Turns green with alkalies, red with acids. 

Por Lead Paper. — The solution contains 5 per cent, lead 
acetate. 

Por Blue Litmus Paper.— Use litmus test solution. 

Por Bed Litmus Paper.— Add to litmus test solution just suffi- 
cient of a higlily diluted solution of hydrochloric acid 
to impart to it a faint i-ed tint. Neither blue nor red 
litmus paper should have a very intense colour. 

Por Manganese Paper.— Solution of manganese sulphate. In an 
ozonised atmosphere it turns brown or black. 

Por Potasiium Iodide and Starcli Paper.— Prepare a mucilage 
with arrowroot, boiling tlioroughly ; when nearly cool add 
5 per cent, potassium iodide. Dissolve. 

Por Turmeric Paper. — Use turmeric tincture. Turns brown with 
alkalies, and the original yellow colour is restored by 
acids, with the excejption of boric acid, which, even in the 
presence of hydrochloric acid, turns the colour to reddish 
brown, and this is changed to bluLsh black by ammonia. 
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CHAPTER LII 

ALCOHOL TABLE 



Percentage of Absolute Alcohol by Weight corresponding 

to the Specific Qramty taken at 60° F. (15-5° 0.) 

{Specific Gravity of Water = 1) 



Specific 
Giavity 

0-9981 


Per- 
centage 

1 


Specific 
Gravity 

0-9490 


Per- 
centage 

. 35 


Specific 
Gravity 
0-8772 


Per- 
centage 
. 68 


0-9963 


. 2 


0-9472 


. 36 


0-8748 


. 69 


0-9944 


3 


0-9453 


. 37 


0-8724 


. 70 


0-9928 


4 


0-9433 


. 38 


0-8700 


. 71 


0-9912 


. 5 


0-9413 


. 39 


0-8676 


. 72 


0-9896 


6 


0-9394 


. 40 


0-8652 


. 73 


0-9880 


. 7 


0-9374 


. 41 


0-8629 


. -74 


0-9866 


. 8 


0-9353 


. 42 


0-8605 


. 75 


0-9852 


9 


0-9332 


. 43 


0-8581 


. 76 


0-9839 


. 10 


0-9311 


. 44 


0-8557 


. 77 


0-9826 


. 11 


0-9291 


. 45 


0-8533 


. 78 


0-9813 


. 12 


0-9269 


. 46 


0-8509 


. 79 


0-9800 


. 13 


0-9249 


. 47 


0-8484 


. 80 


0-9788 


. 14 


0-9227 


. 48 


0-8459 


. 81 


0-9775 


. 15 


0-9204 


. 49 


0-8435 


. 82 


0-9763 


. 16 


0-9183 


. 50 


0-8409 


. 88 


0-9751 


. 17 


0-9160 


. 51 


0-8385 


. 84 


0-9739 


. 18 


0-9138 


. 52 


0-8359 


. 85 


0-9727 


. 19 


0-9116 


. 53 


0-8333 


. 86 


0-9714 


. 20 


0-9090 


. 54 


0-8367 


. 87 


0-9702 


. 21 


0-9072 


. 55 


0-8282 


. 88 


0-9690 


. 22 


0-9049 


. 56 


0-8256 


. 89 


0-9677 


. 23 


0-9027 


. 57 


0-8229 


. 90 


0-9664 


. 24 


0-9004 


. 58 


0-8203 


. 91 


0-9651 


. 25 


0-8981 


. 59 


0-8176 


, 92 


0-9637 


. 26 


0-8958 


. 60 


0-8149 


. 93 


0-9622 


. 27 


0-8935 


. 61 


0-8122 


. 94 


0-9607 


. 28 


0-8911 


. 62 


0-8094 


. 95 


0-9592 


. 29 


0-8888 


. 63 


0-8065 


. 96 


0-9577 


. 30 


0-8865 


. 64 


0-8036 


. 97 


0-9560 


. 31 


0-8842 


. 65 


0-8006 


. 98 


0-9544 


. 32 


0-8818 


. 66 


0-7976 


. 99 


0-9526 


. 33 


0-8795 


. 67 


0-7446 


. 100 


0-9508 


. 34 
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ALCOHOL TABLE 



Percentage of AbscltUe Alcohol by Volume corresponding 

to the Specific Gravity taken at 60'' F. (15-5° 0.) 

{Spedjic Gravity of Water = 1) 



Specific 
Gravity 

0-9985 


Per- 
centage 

1 


Specific 
Gravity 

0-9592 . 


Per 

centa 

36 


0-9970 


. 2 


0-9579 . 


36 


0-9956 


. 3 


0-9565 . 


37 


0-9942 


4 


0-9550 . 


38 


0-9928 


5 


0-9535 . 


39 


0-9915 


6 


0-9519 . 


40 


0-9902 


7 


0-9503 . 


41 


0-9890 


. 8 


0-9487 . 


42 


0-9878 


9 


0-947.0 . 


43 


0-9866 


. 10 


0-9452 . 


44 


0-9854 


11 


0-9435 . 


45 


0-9843 


. la 


0-9417 . 


46 


0-9832 


. 13 


0-9399 . 


47 


0-9821 


. 14 


0-9381 . 


48 


0-9811 


. 15 


0-9362 . 


49 


0-9800 


. 16 


0-9343 . 


50 


0-9790 


. 17 


0-9323 . 


51 


0-9780 


. 18 


0-9303 . 


52 


0-9770 


. 19 


0-9283 . 


53 


0-9760 


. 20 


0-9263 . 


54 


0-9750 


. 21 


0-9242 . 


55 


0-9740 


. 22 


0-9221 . 


56 


0-9729 


. 23 


0-9200 . 


57 


0-9719 


. 24 


0-9178 . 


58 


0-9709 


. 25 


0-9156 . 


59 


0-9698 


. 26 


0-9134 . 


60 


0-9688 


. 27 


0-9112 . 


61 


0-9677 


. 28 


0-9090 . 


62 


0-9666 


. 29 


0-9067 . 


63 


0-9655 


. 30 


0-9044 . 


64 


0-9643 


. 31 


0-9021 . 


65 


0-9631 


32 


0-8997 . 


66 


0-9618 


. 33 


0-8973 . 


67 


0-9605 


34 







Specific 


Per- 


Gravity 


centage 


0-8949 


. 68 


0-8925 


. 69 


0-8900 


. 70 


0-8875 


. 71 


0-8850 


. 72 


0-8825 


. 73 


0-8799 


. 74 


0-8773 


. 75 


0-8747 


. 76 


0-8720 


. 77 


0-8693 


. 78 


0-8666 


. 79 


0-8639 


. 80 


0-8611 


. 81 


0-8583 


. 82 


0-8555 


. 83 


0-8526 


. 84 


0-8496 


. 85 


0-8466 


. 86 


0-8436 


. 87 


0-8405 


. 88 


0-8373 


. 89 


0-8339 


. 90 


0-8306 


. 91 


0-8272 


. 92 


0-8237 


. 93 


0-8201 


. 94 


0-8164 


. 95 


0-8125 


. 96 


0-8084 


. 97 


0-8047 


. 98 


0-7995 


. 99 


0-7946 


. 100 



877 



CHAPTER LIII 

TABLE OP THERMOMETRIC EQUIVALENTS ACCORDING 
TO THE CENTIGRADE AND FAHRENHEIT SCALES 



To oofwert Degrees Jf\ into Degrees C : ^ ^ x 5. 

7b oonveH Degrees C. into Degrees F. : ^-^ ~ + 32. 

5 



Genttgrade Fahrenheit 


Oentignide Fahrenheit 


Centigrade Fahrenheit 


0° 


= 


320° 


34° 


= 93-2° 


68° 


= 


154-4° 


1° 


= 


33-8° 


36° 


= 950° 


69° 


■^ 


156-2° 


2° 


= 


35-6° 


36° 


= 96-8° 


70° 


— 


158-0° 


3° 


= 


37-4° 


37° 


= 98-6° 


71° 


s 


169-8° 


4° 


= 


39-2° 


38° 


= 100-4° 


72° 


= 


161-60 


5° 


= 


410° 


39° 


^ 102-2° 


73° 


= 


163-4° 


6° 


= 


42-8° 


40° 


= 1040° 


74° 


= 


166-2° 


70 


= 


44-6° 


41° 


= 105-8° 


75° 


= 


1670° 


8° 


= 


46-4° 


42° 


= 107-6° 


76° 


= 


168-8° 


9° 


= 


48-2° 


43° 


= 109-4° 


77° 


— 


170-6° 


10° 


= 


500° 


44° 


= 111-2° 


78° 


— 


172-4° 


11° 


— 


51-8° 


45° 


= 1130° 


79° 


at 


174-2° 


12° 


— 


53-6° 


46° 


= 114-8° 


80° 


= 


1760° 


13° 


n^ 


66-4° 


47° 


= 116-6° 


• 81° 


= 


177-8° 


14° 


= 


67-2° 


48° 


= 118-4° 


82° 


= 


179-6° 


15° 


= 


69-0° 


49° 


= 120-2° 


83° 


= 


181-4° 


16° 


= 


60-8° 


50° 


= 122-0° 


84° 


:: 


183-2° 


17° 


= 


62-6° 


51° 


= 123-8° 


85° 


= 


185-0° 


18° 


~ 


64-4° 


62° 


= 125-6° 


86° 


= 


186-8° 


19° 


zz 


66-2° 


53° 


= 127-4° 


87° 


= 


188-6° 


20° 


= 


680° 


54° 


= 129-2° 


8S° 


= 


190-4° 


21° 


— 


69-8° 


55° 


= 1310° 


89° 


= 


192-2° 


22° 


:s 


71-6° 


56° 


= 132-8° 


90° 


— 


1940° 


23° 


= 


73-4° 


57° 


= 134-6° 


91° 


= 


195-8° 


24° 


— 


75-2° 


58° 


= 136-4° 


92° 


= 


197-6° 


25° 


= 


770° 


59° 


= 138-2° 


93° 


— 


199-4° 


26° 


= 


78-8° 


60° 


= 140-0° 


94° 


zz 


201-2° 


27° 


= 


80-6° 


61° 


= 141-8° 


95° 


zz. 


203-0° 


28° 


li 


82-4° 


62° 


= 143-6° 


96° 


zz. 


204-8° 


29° 


zz 


84-2° 


63° 


= 145-4° 


97° 


= 


206-6° 


30° 


=^ 


860° 


64° 


= 147-2° 


98° 


= 


208-4° 


31° 


— 


87-8° 


65° 


= 1490° 


99° 


= 


210-2° 


32° 


~ 


89-6° 


66° 


= 150-8° 


100° 


= 


212-0° 


33° 


= 


91-4° 


67° 


= 152-6° 
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CHAPTER LIV 



MELTING POIM'S OF THE MORE COMMON ELEMENTS 



Antimony . 




426* C. 


Silver . 


. . 


1000° C 


Bismuth . 


. 


270« „ 


Steel 


. 1300-1400° , 


Cadmimn . 




315<> „ 


Tin . 


. 


235° , 


CastLron 


.1056-1200^ „ 


Wrought Iron 


. 1600-1600° , 


Copper 




1090'' „ • 


Zinc 




423° , 


Lead 




334« „ 










ATOMIC 


WEIGHTS OF ELEMENTS 




Aluminium 


Al 


26-9 


Neodymium 


Nd 


142-5 


Antimony 


Sb 


119-3 


Neon 


Ne 


19-9 


Argon 


Ar 


39-6 


Nickel 


Ni 


58-3 


Arsenic 


As 


74-4 


Niobium 


Nb 


93-3 


Barium 


Ba 


136-4 


Nitrogen 


N 


13-93 


Beryllium 


Be 


903 


Osmium 


Os 


189-6 


Bismuth 


Bi 


206-9 


Oxygen 





16-88 


Boron 


B 


10-9 


Palladium 


Pd 


106-7 


Bromine 


Br 


79-36 


Phosphorus 


P 


30-77 


Cadmium 


Cd 


111-6 


Platinum 


Pt 


193-3 


Caesium 


Cs 


131-9 


Potassium 


K 


38-86 


Calcium 


Ca 


39-8 


Radium 


Ra 


223 


Carbon 


C 


11-91 


Rhodium 


Rh 


102-2 


Cerium 


Ce 


139-2 


Rubidium 


Rb 


84-8 


Chlorine 


CI 


35-18 


Ruthenium 


Ru 


100-9 


Chromium 


Cr 


51-7 


Samarium 


Sm 


148-9 


Cobalt 


Co 


58-66 


Scandium 


Sc 


43-8 


Copper 


Cu 


631 


Selenium 


Se 


78-6 


Didymium 


Di 


139-4 


Silicon 


Si 


28-2 


Erbium 


Er 


164-8 


Silver 


Ag 


107-12 


Fluorine 


F 


18-9 


Sodium 


Na 


22-88 


Gadolinium 


Gd 


155 


Strontium 


Sr 


86-94 


Gallium 


Ga 


69-5 


Sulphur 


S 


31-83 


Germanium 


Ge 


71-9 


Tantalum 


Ta 


181-6 


Gold 


Au 


195-7 


Tellurium 


Te 


126-6 


Helium 


He 


4 


Terbium 


Tb 


158-8 


Hydrogen 


H 


1-000 


Thallium 


Tl 


202-6 


Indium 


In 


113-1 


Thorium 


Th 


230-8 


Iodine 


I 


125-90 


ThuUum 


Tu 


169-7 


Iridium 


Ir 


191-5 


Tin 


Sn 


1181 


Iron 


Fe 


55-5 


TitAniuVn 


Ti 


47-7 


Krypton 


Kr 


81-2 


Tungsten 


W 


182-6 


Lanthanum 


La 


137-9 


Uranium 


U 


236-7 


Lead 


Pb 


205-36 


Vanadium 


V 


50-8 


Lithium 


Li 


6-98 


Xenon 


Xe 


127 


Magnesium 


Mg 


24-18 


Ytterbium 


Yb 


171-7 


Manganese 


Mn 


64-6 


Yttrium 


Yt 


88-3 


Mercury 


Hr 


198-5 


Zinc 


Zn 


64-9 


Molybdenum 


Mo 


95-3 


Zirconium 


Zr 


89-9 



SPECIFIC aRAVITIES 
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TABLE OF SPBOIFIO GRAVITIES OV THE MORE COMMON 
ELEMENTS COMPARED WITH WATER 



AlqypimiTn 


. 2-6 


Magnesium . 


. 1-74 


Antimony . 


. 6-7 


Manganese . 


. 80 


Anenic 


. 5-9 


Mercury 


. 13-596 


Bismuth 


. 9-8 


Nickel . 


. 8-9 


Cadmium 


. 8-6 


Palladium . 


. 11-4 


Calcium 


. 1-58 


Platinum 


. 21-5 


Chromium 


. 7-3 


Potassium 


. 0-865 


Cobalt . 


. 8-5 


Rubidium 


. 1-52 


Copper . 


. 8-9 


Silver . 


. 10-5 


Diamond 


3;531-3-601 


Sodium 


. 0-974 


Gold . 


. 19-3 


Strontium 


. 2-54 


Iridium 


. 22-4 


Thallium 


. 11-8 


Iron 


. 7-8 


Tin 


. 7-3 


Lead . 


. 11-4 


Zinc 


. 71 


Lithium 


. 0-594 . 
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CHEMICAL SUBSTANCES 



CHAPTER LV 

MOLECULAR WEIGHTS AND FORMULA OF THE 
PRINCIPAL CHEMICAL SUBSTANCES (h = 1) 



Acetaldehyde {jee Aldehyde, 






Acetic) 






Acetanilide (Phenylacet- 


CgH,NO . 


. 13409 


amide) 






Acetone .... 


(CH,),CO . . . 


57-61 


Acetphenetidine 


0„H„NO, . . 


577-79 


Acid- 






Acetic .... 


HC,HA . . . 


59-58 


Arsenious ($ee Arsenic 






Trioxide) 






Aurochloric (see Acid, 






Chlorauric) 






Benzoic .... 


HC,H,0, . 


. 121-13 


Boric .... 


H3BO, . . . 


61-54 


Camphoric 


H,C.oH,.0, . . 


198-62 


Carbolic {$ee Phenol) 






Carbonic (in solution) . 


H,CO, . . . 


61-55 


Chlorauric (Aurochloric) 


HAuCl^ + 4H,0 


408-94 


Chlorauric, Anhydrous 


AuCl, 


301-24 


(Gold Chloride) 






Chloroplatinic 


HjPtCl, + 6HjO 


513-66 


Chromic ($ee Chromium 






Trioxide) 






Cinnamic 


HC,H,0, . 


. 146-95 


Citric . 




H,C.H50, + H,0 . 


208-50 


Citric, Anhydrous 




HAH5O, . . 


190-62 


Formic . 




HCHO- . 


45-67 


Gallic . 




HC,H,05 + H,0 


186-65 


Gallic, Anhydrous 




HC,HA • 


168-77 


Hydriodic 




HI . . . . 


126-9 


Hydrobromic . 




HBr . 


80-36 


Hydrochloric . 




HCl . 


3618 


Hydrocyanic . 




HCN. 


26-84 


Hydrofluoric . 




HF . . . . 


19-9 


Hypophosphorous 




HPH,0, . 


65-63 


Lactic . 




HC,H,03 


89-37 


Molybdic 




H,MoO, . 


160-82 


Nitric 




HNO, 


62-57 


Nitrous . 




HNO2 


46-69 


Oleic 




HC,.H,303 . . 


280-14 


Oxalic 




H,C,04 + 2H,0 


12510 


Oxalic, Anliydrous 




H CO . . . 


89-34 


Phosphoric 




H3PO, . . . 


97-29 


Phosphorous . 




H,PO, . . . 


81-41 


Picric . 




HC,H,(N0,)30 . 


227-41 


Pyroboric (Tetraboric) . 


H,B,0, . . . . 


158-76 


Pyrogallic {see Pyrogallol) 






Salicylic 


HC,H,0, . . . . 


137-01 


Stearic .... 


HC,,H3,0, 


282-14 


Succinic .... 


H,C,H,0, . . . . 


117-16 


Sulphanilic 




HC«H.(NH,)SO. + 3H,0 . 


225-5 
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Acid— 






Snlphanilic, Anhydrous . 


HC,H,(NH^SO, 


171-86 


Sulphurio 


H^O, . . . . 


97-35 


Sulphurous 


H^O, . . . . 


81-47 


Tannic .... 


HOhH.O, . 


319-66 


Tajtaxio .... 


HAH.O, . 


148-92 


Tetraboric(«^^Acid, Pyro- 

boric) 
Trichloracetic . 






HC,C1,0, . . . . 


162-12 


Valerianic 


HO^HjO, . . . . 


101-31 


Aconitine .... 


C»4H4,NO„ 


640-55 


Agaricin .... 


^i«H»05 + H,0 


317-84 


Alcohol— 






Amylic .... 


C.H„OH . 


87-43 


EthyUc .... 


C,H,OH . . . 


45-70 


Methylic. 


CH3OH 


31-79 


Aldehyde- 






Acetic .... 


C,H,0 . . . . 


47-03 


Benzoic {$ee Benzalde- 






hyde) 






Cinnamic {$te Cinnamic 






Aldehyde) 






Formic {tee Formalde- 






hyde) 






AUyl-iso-thiocyanate . 


CSNCjH^ . 


98-40 


Allyl-sulphocarbamide (jee 






Thiosinamine) 






Alum, Anhydrous 


AlK(SOJj 


256-46 


(Ammonia) 


AINH/SO^), + 12H,0 


450-08 


(Potassium) . 


A1K(S0,), + 12H,0 


47102 


Aluminium — 






Hydroxide 


Al(OH), . . . 


77-54 


Oxide .... 


A1,0, . . . 


101-44 


Silicate .... 


H^l^i,0. + H3O . 


257-12 


Sulphate. .. 


A1,(S0^ + 16H,0 . 


625-93 


Sulphate, Anhydrous 


A],(S0,), . . . 


339-85 


Ammonia .... 


NH, . . . 


16-93 


Ammonium — 






Acetate .... 


NHAHA • 


76-51 


Arsenite (Metarsenite) . 


NH,AsO, . 


12409 


Benzoate 


NH,0,H,0, 


13806 


Bromide .... 


NH^Br . . . 


97-29 


Carbonate (normal) 


(NH^OO, . . 


95-41 


Carbonate, B.P. 


NH,HOO,NH,NH,CO, 


16601 


Chloride 


NH,C1 


5311 




(NH,)^tCl. . . 


440-24 


Citrate .... 


(NHO3C.HA . . 


241-41 


Hydrogen Sulphide 


NH,HS . 


50-76 


Iodide .... 


NH,I 


143-83 


Lactate .... 


NHAH^O, 


106-30 


Molybdate 


(NH,),Mo,0„ + 4H,0 


1227-32 


Nitrate .... 


NH,NO, . 


79-50 


Oxalate .... 


(NHJAO^ + H,0 . 


. 14108 


Oxalate, Anhydrous 


(NHJAO, . . 


. 123-20 


Phosphate 


(NH,)^P0, . 


. 13115 


Salicylate 


NH^C,HA 


. 153-94 


Sodium Phosphate . 


NH,NaHP0, + 4H,0 


. 207-62 


Sulphate. 


(NHASO, . . 


. 131-21 


Sulphide. 


(NH,)^ . . . 


67-69 


Sulphydroxide {$ee Am- 






monium Hydrogen Sul- 
phide) 
Tartrate .... 






(NH,),C,HA . 


. 182-78 




NH,C.H,0, 


. 118-24 


Amyl Nitrite . 


C,H„N0, . 


. 116-24 


Amylene Hydrate 


C,H,,0 . . . 


87-43 


Anethol . . . . 


C,oH,p . . . 


146-98 


Aniline . . . . 


C.H,NH, . . . 


. 92-39 
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CHEMICAL SUBSTANCES 



Antimony— 






Oxide (jtee Antimony Tri- 






oxide) 






Pentasulphide 


SbA . . . 


. 397-75 


Potassium Tartrate . 


2K(SbO)C4H A + H,0 


. 659-80 


Potassium Tartrate, An- 


K(SbO)C,H,Oe . 


. 320-96 


hydrous 






Trioxide (Oxide) . 


SbA . . . 


. 286-24 


Trisulphide . 


SbA . . . 


. 33409 


Antipyrine .... 


C„H,^,0 . . . 


. 186-75 


Apomorphine Hydrochlo- 


C^HijNOsHCl . 


. 301-34 


ride 






Arsenic Trioxide (Arsenioiis 


AbA 


. 196-44 


Acid) 






Arsenious Iodide 


ASI3 .... 


. 45210 


(Penta-) Sulphide . 


ASgS, 


. 307-95 


Atropine .... 


C,,H«NO, . . 


. 287-04 


Sulphate, 


(C„H„NO,)ASO, . 
BaCO, . . . 


. 671-43 


Barium Carbonate 


. 195-96 


Chloride .... 


BaCl, + 2H20 . 


. 242-52 


Chloride, Anhydrous 


BaClj 


. 206-76 


Chromate 


BaCrO^ 


. 251-62 


Dioxide .... 


BaO, 


. 168-16 


Hydroxide 


Ba(OH), + 8HjO 


. 313-20 


Hydroxide, Anhydrous . 


Ba(OH), . . . 


. 170-16 


Nitrate .... 


Ba(NO,), . . . 


. 259-54 


Sulphate. 


BaSO, 


. 231-75 


Sulphide. 


BaS . 


. 168-23 


Benzaldehyde (Benzoic Al- 


C,H.O . . . 


. 105-25 


dehyde) 






Benzene (Benzol) 


C.H.. . . . 


77-46 


Benzoyl-sulphonic-imide . 


C,H5NS0, 


. 181-77 


BetaNaphthol . 


C,oH,OH . 


. 142-98 


Bismuth- 






Citrate .... 


BiCjH^O, . 


. 394-52 


Nitrate (normal) . 


Bi(NO,), + 5H,0 


. 48101 


Subcarbonate (approxi- 


(BiO),CO, . . . 


. 50511 


mately) 






Subgallate (approxi- 
mately) 

Subnitrate (approxi- 
mately) 

Subsalicylate (approxi- 


Bi(OH)AHA . . 


. 408-43 


Bi(OH)^0, . . 


. 302-23 


Bi(OH).C,H A . . 


. 376-67 


mately) 






Sulphide. 


Bi^,. . . . 


. 509-29 


Trioxide .... 


Bi,0, 


. 461-44 


Bomeol .... 


C,oH„0 . 


. 152-98 


Bomyl Acetate . 


C,oH.AH.O, . . 


. 194-68 


Boron Trioxide . 


B,0, . . . . 


69-44 


Bromoform 


CHBr, 


. 250-99 


Brucine .... 


C„H^A + 4H,0 , 


. 462-83 


Anhydrous 


C„H«N,0, . . 


. 391-31 


Cadmium — 






Sulphate. 


3CdS0, + 8H,0 


. 763-89 


Sulphide. 


CdS . 


. 143-43 


Caffeine .... 


C,H„NA + H,0 . 


. 210-64 


Anhydrous 


C.H.,NA . . 


. 192-76 


Calcium- 






Bromide .... 


CaBrj 


. 198-52 


Carbonate 


CaCOj 


99-35 


Chloride. 


CaCU + 6H0O . 


. 217-44 


Chloride, Anhydrous 


CaCi: ." . 


. 11016 


Fluoride .... 


CaFj" 


77-60 


Hydroxide 


Ca(OH), . . . 


. 73-56 


Hypophosphite 


Ca(PH,OA . . 


. 168-86 


Oxalate .... 


CaCjO, + HoO . 


. 14502 


Oxide .... 


CaO . .' . . 


56-68 


Phosphate 


Ca^PO,), . . . 


. 307-98 



MOLECULAR WEIGHTS AND FORMUL.*: 

# 

Calcium- 
Sulphate (Oypsum) 

Sulphate, Anhydrous 

Sulphide (Monosulphide] 
Camphor 

Camphor, Monobromated 
Carbon Disulphide 
Carvone 
CephaSUne . 
Cerium Oxalate . 

Oxalate Anhydrous 
Chloral, Anhydrous 

Hydrate . 
Chloralformamide 
Chloroform 
Chromium Oxide 

Trioxide (Chromic Acid) 
Chrysarobin 
Cinchonidine 

Salicylate 

Sulphate 

Sulphate, Anhydrous 
Cinchonine 

Sulphate . 

Sulphate, Anhydrous 
Cineol (Eucalyptol) . 
Cinnamic Aldehyde . 
Citral .... 
Cobaltous Nitrate 

Sulphate 
Cocaine 

Hydrochloride 
Codeine 

Anhydrous 

Phosphate 

Phosphate, Anhydrous 

Sulphate . 

Sulphate, Anhydrous 
Colchicine . 
Coniine 
Oresol 

Cupric Ammonium Sul- 
phate 

Sulphate 

Sulphate, Anhydrous 

Sulphide 

Tartrate . 
Diethylsulphone - dimethyl- 
methane (««f SulphonaJ) 
Diethylsulphone - methyl- 
ethyl-methane {see 
Trional) 
Diphenylamine . 
Elaterin .... 
Emetine .... 
Ether (Ethyl Oxide) . 
Ethyl- 
Acetate .... 

Carbamate 

Chloride 

Hydroxide (jtee Alcohol, 
Ethylic) 

Nitrite .... 

Oxide {$ee Ether) 
Eucalyptol (^see Cineol) 
Eugenol .... 
Ferric Acetate . 

Ammonium Sulphate 
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. CaSO, + 2H,0 . 


170-91 


. CaSO, ... 


13515 


) CaS . . 


71-63 


. C,.H,.0 . . . 


160-98 


. C^HijBrO. 


229-34 


. CS, . 


75-57 


. C,,HhO. . . . 


148-98 


. C„H„N0, . . 


231-43 


• Ce/CA). + 10H,0 . 


719-22 


. Ce^C.0,),. . . 


540-42 


. C,HC1,0 . 


146-24 


. CJHC1,0 + H,0 


16412 


. C,H,C1,N0, . 


190-96 


. CHCl, ... 


118-45 


. Cr,0, 


151-04 


. t}rO, .... 


99-34 


• c^H,,a, . . . 


494-46 


. C,,H«N,0. 


293-03 


• C,,H^N\(X\il,0, . 


429-04 


. (C„H^\,0),H,1^0, + 3H,0 


735-05 


. tC,,H^N,0),H,SO, . 


681-41 


. ^,H^,U. , . 


292-03 


. (C„H^N/})^^0, + 2H,0 


71717 


. (t!,,H^X,OXH^SO, . 


681-41 


. C,,H,,0 . . . 


162-98 


. C\HjU 


131-07 


. C„H,,0 . . . 


150-98 


. Co<NO,)^ + 6H.U . 


288-98 


. OoSO^ + 7H.O ". 


279-07 


. C,,H„NO,.- . . 


300-92 


. C,,H^NU,HC1 . 


33710 


. C,,H„NO, + H,n . 


314-83 


. C,,H,,NO, . . 


296-95 


. e,„H„NO,H,PO^ + 2H,0 


430-0 


. C,„H,,NO,H,PO, . 


394-24 


. (t;,,M„KO,XHJiO^ + 5H,C 


780-65 


. (C,,H„N0,)J1>0, . 


691-25 


. C^^XO.. . . 


396-23 


. CVH,,N . . . 


126-21 


. C,H,(CH,)OH . 


107-25 


- CiiCNHASO, + H,0. 


244-05 


. CuSO, + 5H,0 . 


247-85 


. CuSO, 


158-45 


. CuS . 


94-93 


. CuC,H,0. + 3H,0 . 


263-66 



(C.H.)^H 
C,H«0, . 
C„H«NO. . 
(0,HJ,0 . 

C^.CJH,0, 
C,H,NO, . 
C^,C1 



C^HjNOj . 



^loHitO, . 
Fe(0^,0^, . . 
FeNH,(SO,), + 12H,0 



167-85 

345-60 

245-34 

73-52 

87-40 
88-42 
64-00 



74-51 



162-86 
231-24 
478-69 
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CHEMICAL SUBSTANCES 



Ferric Ammonium Sul- 
phate, Anhydrous 

Chloride .... 

Chloride, Anhydrous 

Hydroxide 

Hypophosphite 

Nitrate .... 

Oxide .... 

Phosphate (normal) 

Pyrophosphate (normal) . 

Sulphate 
Ferrous Bromide 

Bromide, Anhydrous 

Carbonate 

Iodide .... 

Lactate .... 

Sulphate 

Sulphate, Anhydrous 

Sulphide 
Formaldehyde (Formic Al- 
dehyde) 
Glucose (jee Sugar, Orape) 
Oloside (m0 Benzoyl-sul- 

phonlc-imide) 
Glycerin (Glycerol) . 
Glyceryl Trinitrate (Nitro- 
glycerin) 
Grold Chloride, Anhydrous 
(jtee Acid, Chlorauric, 
Anhydrous) 

Trichloride 
Guaiacol .... 

Carbonate 
Heroin Hydrochloride 
Hexamethylenetetramine . 
Homatropine Hydrobromide 
Hydrastine 

Hydrochloride 
Hydrastinine Hydrochloride 
Hydrogen Dioxide 

Sulphide(Hydro8ulphuric 
Acid) 
Hyoscine Hydrobromide . 

Hydrobromide, Anhy- 
drous 
Hyoscyamine Hydrobromide 

Sulphate 
lodeosin (Tetraiodo-fluores- 

cein) 
Iodoform .... 
lodol (Tetraiodopyrrol) 
Iron Salte {see niider Ferric 

cmd Ferrous) 
Lead — 

Acetate .... 

Acetate, Anhydrous 

Carbonate 

Chloride . 

Chromate 

Iodide 

Nitrate . 

Oxide 

Subacetate (approxi- 
mately) 

Sulphate 

Sulphide 
Liraonene .... 
Linalyl Acetate . 



FeNH/SO,); . 


. 364- 13 


FeCl, + 6HjO . 


. 268-32 


FeCl, 


. 16104 


Fe(OH). . . 


. 10614 


Fe(PHA), . 


. 24909 


Fe(NO.), . . 


. 240-21 


FeA . . 


. 158-64 


FePO, 


. 149-79 


Fe,(PA)i . . 


. 740-10 


Fe/SO,), . . 


. 39705 


FeBr, + GH-O . 


. 321-50 


FeBr, 


. 214-22 


FeCO, . 


. 11505 


Fel, . 


. 307-30 


Fe(C,H,0,), + 3HjO 


. 285-88 


FeSO^ + 7H,0 . 


. 27601 


FeSO, 


. 150-85 


FeS . 


87-33 


OHjO 


29-79 


C,H.(OH).. . 


. 91-37 


C,H.(NO,), . 


. 22544 


AuCI, 


. 301-21 


0,ii,u, . . 


. 12313 


(C,H,0),CO, . 


. 27205 


0„H„(C,H,O,)^0HC 


1 . 402-62 


O.H,^, . . 


. 139-18 


C»*H.,NO,HBr . 


. 353-49 


c,,h;no. 


. 380-32 


C„H„ND,H01 . 


. 416-50 


C„H„NO.HOl _ 


. 223-88 


H,0, ■ . . 


33-76 


UM . . 


33-83 


C„H„NO,HBr + 3H,0 . 43492 


C,,H„N0,HBr . 


. 381-28 


C„H„NO,HBr . 


. 367-40 


(C,,H«NO,),H^O, . 


. 671-43 


C«H.I,0, . . . 


. 829-20 


CHI, 


. 390-61 


CJ.NH . . 


. 56617 


Pb(C,H,0,)5 + SH^O 


. 37615 


Vh{Ofifi^\ . . 


. 322-51 


(PbCO,)^b(OH), . 


. 768-91 


PbCl, 


. 275-71 


PbCrO, . 


. 320-57 


Pbl, . . . . 


. 45715 


Pb(NO,), . . . 


. 328-49 


PbO . 


. 221-23 


Pb,0(C^,OA . . 


. 543-74 


PbSO, 


. 300-70 


PbS . 


. 23718 


^io"i« 


. 13510 


C.oH,,C,H,0, . . 


. 194-68 
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Lithium — 

Benzoate LiCjHfi^ . 

Bromide .... LiBr 

Carbonate lAfiO^ 

Citrate .... Lifi^Kfi, + 4H2O 

Phosphate (dried at 100°C.) LijPO^ 

Salicylate . ., . LiC^H^Oj . 
Magnesium — 

Carbonate (approximately) (MgC0,XMg(0H)2 + SHjO 



Oxide 

Pyroarsenate . 

Pyrophosphate 

Sulphate 

Sulphate, Anhydrous 
Manganese — 

Dioxide 

Hypophosphite 
Manganous Oxide 

Sulphate 

Sulphate, Anhydrous 
Menthol 

Menthyl Acetate 
Mercuric Amido-chloride 

Chloride 

Cyanide 

Iodide 

Nitrate 

Nitrate, Anhydrou! 

Oxide 

Potassium Iodide 

Subsulphate . 

Sulphate 

Sulphide 
Mercurous Chloride 

Iodide 

Nitrate . 

Sulphate 
Methylacetanilide 
Methylene Blue 
Methyl Orange . 
Methyl Salic^^late 
Morphine . 

Anhydrous 

Acetate (variable) 

Hydrochloride 

Hydrochloride, Anhy- 
drous 

Sulphate 

Sulphate, Anhydrous 
Naphthalene 

Naphthol (see Beta Naphthol) 
Naphthylamine Acetate 
Nickelous Oxide 

Sulphate 
Nitric Oxide 
Nitroglycerin (see Glyceryl 

Trinitrate) 
Orthoform 

Palladous Chloride . 
Paraldehyde 
Phenol (Carbolic Acid) 
Phenolphthalein 
Phenylacetamide (see Ace- 

tanilide) 
Phenyl Salicylate (Salol) . 
Physostigmine . 

Salicylate 

Sulphate 



MgO 

MgjAs^^, . 
Mg,P,0, . . 
MgSO, + 7H.,0 
MgSO, . . 

MnOj 

Mn(PH20,X + H2O 

MnO 

MnSO^ + •IH.O 

MnSO^ . " . 

C,„H,,OH . . 

l„H^,CHA ■ 
UgXHX'l . 

MrrCI . " , 
ng(CN). ^ ^ 
HgJ, . . 

HkiNO,).. . 

Hgl, H-2K( . 

Hg(HgOvS(), . 

HgbOj 

HgS 

HkCI . . 

Hgl . . . 

HgNO, + HXJ . 

n^so, . 

C;H,N(C;if,)C,H/J 
C|,H,,X,SC! 
NaCi^Hj^N,b(J, . 

C„H,ftNUj + ILU 

c„H,,xu, : 

CijH,^N0aCj]I,U3 + 3H,0 , 
CpH,,\(),irCl + 3H.,0 . 
Cj,l[„NOjllCl 

(C„H„N03)^,S0, + 5H.,0 

(C„H,«N03).,H,S0, 

C|oHg 

CjoH^NH^HC^HjO, 
NiO . 

NiSO^ + 7H,0 . 
NO . . . 



C,H,NO, 

PdClj 

CeH„03 

C^HjOH 

CaoHj^O^ 



CnHjoO, . 
C,,H„N,0, 
C„H,,N,OAH.(), 
(C„H,,N30.AH,SO, 



127-11 
86-34 
73-51 
28008 
115-23 
142-99 

482-26 
4006 
308-32 
22106 
244-69 
119-53 

86-36 
201-54 

70-48 
221-47 
149-95 
154-98 
196-68 
249-61 
268-86 
25018 
450-30 
39316 
321-64 
214-38 
779-82 
722-61 
293-85 
230-33 
233-68 
324-40 
277-95 
492-35 
14800 
317-36 
324-88 
150-92 
300-92 
28304 
396-26 
372-86 
319-22 

752-83 
663-43 
127-10 

201-61 

*74-18 

278-81 

29-81 



165-85 
17606 
131-10 
93-34 
315-72 



212-47 
273-20 
410-21 
743-75 
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CHEMICAL SUBSTANCES 



Picrotoxin . 




0«H,^0„ . 




Pilocarpine 




C„H,«NA 




Hydrochloride 




CiiH^N^O^HCl . 




Nitxate . 




C„H„NAHNO, 




Piperin 




C„H,,N03. . 




Platinum Chloride {tee aZtc 


PtCl, 




Acid, Chloroplatinic) 




Potassium — 




Acetate . 


KC,H,02 . . . . 


Arsenite (Metarsenite) 


KAsOj 




Benzoate 


KC,HA + 3H,0 




Benzoate, Anhydrous 


KC,H,0, . 




Bicarbonate . 


KHCO3 • 




Bichromate (see Potas- 




sium Bichromate) 




Bisulphate 


KHSO, . . . . 


Bitartrate 




KHC,H,0, 




Bromate . 




KBrO, 




Bromide . 




KBr . 




Carbonate 




K,CO. . . 




Chlorate . 




KCIO, 




Chloride . 




KCl . 




Chloroplatinate 




KjPtCl, 




Chromate 




KgCrO, . 




Citrate . 




K^C^H.O, + H,0 




Citrate, Anhydrous 




K,C«H,0, . . 




Cyanide . 




KCN . . 




Bichromate 




K^Cr^O, . 




Ferricyanide . 




- K3Fe(CN). 




Ferrocyanide . 




K,Fe(CN)« + 3H20 




Ferrocyanide, Anhydrous 


K,Fe(CN), . 




Hydroxide 


KOH 




Hypophosphite 


KPH,02 . 




Iodide . . 




KI . . . 




Lactate . 




KCjH^O, . 




Nitrate . 




KNO, 




Permanganate 




KMnO, 




Phosphate 




K^PO^ . 




Salicylate 




KO^HA . . 




Sodium Tartrate 




KNaC^H,0. + 4H20 




Sodium Tartrate, Anhy- 


KNaC,H,0, 




drous 






Sulphate . 


K,SO, . . 




Sulphite . 


K2S0, + 2H,O . 




Sulphite, Anhydrous 


K^O, . . 




Sulphocyanate (Sulpho- 


KSCN 




cyanide) 






Tartrate . 


2K,C^H,0,+ H,0 




Tartrate, Anhydrous 


K,C,H,0« . . 




Pyrogallol (Pyrogallic Acid; 


) C,H«0. . . 




Quinidine — 




Sulphate . 


,(.JL,NA>=H,S0, + 2H,0 


Sulphate, Anhydrous 


(r,JJ,,N,O,>,H^^0, . . 


Quinine 


C^lt3^Kp, + 3H,0 . 


Anhydrous 


CV(l,,NA ■ • • 


Bisulphate 


(V1„NAH^0,+ 7H,0 . 


Bisulphate, Anhydrous 


cvi,,NAii,yo, . . 


Hydrobromide " . 


C:„H,,N/>.Hrir^H,0 


Hydrobromide, Anhy- 


C,,lL,N,U,Hm- . . . 


drous 




Hydrochloride 


C2oH,,NAHCl + 2H20 . 


Hydrochloride, Acid 


C,„H,,NA2HC1 + 3H20 . 


Hydrochloride, Auhy- 


C.^H,,N AHCl . . 


dro s 




Salicylate 


2C,oH2,NoO,C,He03 + H^O . 


Sulphate . 


(0^H,,NA),H^0, + 7H,0 


Sulphate, Anhydrous 


(C,„H,,NA).H,SO, . . 


Valerianate . 




C.^U,.N,OAH,oO, + l 


Ifi . 



597-74 
206-63 
242-81 
269-20 
28304 
334-02 



97-44 
145-02 
212-63 
158-99 

99-41 



135-21 
186-78 
165-86 
118-22 
137-27 
121-68 

7404 
48210 
192-94 
32208 
304-20 

64-70 
292-28 
32712 
419-62 
365-98 

55-74 
103-39 
164-76 
127-23 
100-43 
156-98 
17301 
174-87 
280-18 
208-66 

17307 

192-95 

157-19 

96-53 

467-16 
224-64 
12510 

776-75 
740-99 
375-46 
321-82 
544-33 
419-17 
420-06 
40218 

393-76 
447-82 
358-00 

935-54 
86615 
740-99 
441-01 
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Kesorciuol (Resorcin) 
Sacohaxin (iee Benzoyl- 
snlphonic-imide) 

Safrol 

Salicin .... 
Salol {tee Phenyl Salicylate) 
Santalol .... 
Santonin .... 
Scopolamine — 

Hydrobromide 

Hydrobromide, Anhydrous 
Silicon Oxide (Silica) . 
Silver — 

Chloride .... 

Cyanide .... 

Iodide .... 

Nitrate .... 

Oxide .... 

Sulphate. 

Sulphide. 
Sodium — 

Acetate .... 

Acetate, Anhydrous 

Arsenate. 

Arsenate, Anhydrous 

Arsenite (Metarsenite) . 

Benzoate 

Bicarbohatc 

Bisulphite 

Bitartrate 

Borate . 

Borate, Anhydrous 

Bromate . 

Bromide . 

Carbonate 

Carbonate, Anhydrous 

Carbonate Monohydrated 

Chlorate . 

Chloride . 

Citrate . 

Citrate, Anhydrous , 

Cobaltic Nitrite 

Dimethylamidoazo - ben- 
zene - sulphonate (jtee 
Methyl Orange) 

Hydroxide 

Hypophosphite 

Hyposulphite (^see Sodium 
Thiosulphate) 

Iodide . 

Lactate . 

Nitrate . 

Nitrite . 

Nitroprusside 

Phenolsulphonate(Sulpho- 
carbolate) 

Phosphate 

Phosphate, Anhydrous . 

Pyrophosphate 

I^ophosphate, Anhydrous 

Salicylate 

Sulphate. 

Sulphate, Anhydrous 

Sulphite .... 

Sulphite, Anhydrous 

Snlphocarbolate (iee So- 
dium Phenolsulphonate) 

Tartrate .... 



CAP2 .... 109-22 



C„H,oOj .... 160-86 

C„H„0, .... 283-99 

C„H„0 .... 220-63 

C,»H„0, . . . 244-29 

C„H„N0^HBr + 3HaO . 43492 

C.^H^NOjHBr . . . 381-28 

SiO.^ 59-96 

AgCl. . . 142-30 

AgCN . 132-96 

Agl 233-02 

AgNO, .... 168-69 

Ag^O 23012 

Ag^O^ .... 309-59 

AgjS 246-07 

NaC^HjO, + 3H,0 . . 13510 

NaC^HjO,. . 81-46 

Na,HAsO^ + 7H3O . . 309-84 

Na-^HAsO^ . . . 184-68 

NaAsOj .... 129-04 

NaC^HjjOj. . 143-01 

NaHCO, .... 83-43 

NaHSO, . . . 103-35 

NaHC^H^O, + HjO . . 18868 

NaJB^O, + 10H,O . 379-32 

N^,0, .... 200-52 

NaBrO, .... 14988 

NaBr .... 102-24 

Na,CO, + lOHjO . 284-11 

Na,CO, .... 105-31 

Na,CO, + H2O . . . 123-19 

NaClO, .... 105-70 

NaCl 5806 

2Na,C,H»0, + IIH2O . 709-20 

Na,C,H»0, . . 256-26 

Co,(N02).6NaNO, + H.p . 82056 



NjvOH .... 39-76 
NaPHjO, + HgO . 105-29 



Nal 148-78 

NaC,Ha0, . .111-25 

NaNO, .... 84-45 

NaNOg .... 68-57 

NaaFe(N0XCN)4 + 2H,0 . 29603 

Na0,H»0^S + 2H,0 . . 23045 

Na^PO^ + 12H,0 . . 355-61 

NajHPO^ .... 14105 

Na,P,0, + lOHjO . 44302 

Na,P,0, .... 264-22 

NaC.HjO, .... 158-89 

Na^SO, + lOH^O . 319-91 

Na^SO^ .... 141-11 

Na^SO, + 7H3O . 250-39 

Na^O, .... 125-23 



Na,C,H^O, + 2H,0 , . 22844 
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Sodium— 






Thiosulphate (Hyposul- 
phite) 
Thiosnlphate, Anhydrous 


Na^SA + 5H,0 


. 246-46 


Na^A . 


. 15706 


Sparteine— 






Sulphate. 


C,»H«N^^O, + 5H,0 


. 419-26 


Sulphate, Anhydrous 


C„H«N,H^O, . . 


. 329-86 


Stannic Chloride 


SnCl, 


. 258-82 


Stannous Chloride 


SnCl, + 2H,0 . 


. 224-22 


Strontium- 






Bromide 


SrBr, + 6H,0 . 


. 352-94 


Bromide, Anhydrous 


SrBr, . . 


. 245-66 


Carbonate 


SrCO, 


. 146-49 


Iodide .... 


Sri, + 6H,0 . 


. 446-02 


Iodide, Anhydrous . 


Sri, .... 


. 338-74 


Lactate .... 


Sr(C,HA)t + 3H,0 . 


. 317-32 


Lactate, Anhydroius 


Sr(C,H,0,)t . • 


. 263-6K 


Salicylate 


Sr(C,H A). + 2H,0 . 


. 394-72 


Sulphate .... 


SrSO^ 


. 182-29 


Strychnine . ' . 


0„H„NA . . 


. 331-73 


Nitrate .... 


C,.H^,O^NO, 


. 394-30 


Sulphate. 


(C„H„N,0,),H,S0, + 5H,( 


) 850-21 


Sulphate, Anhydrous 


(C„H„N,0,),H,SO, . 


. 760-81 


Sugar- 
cane .... 


C„H«0„ . . . 


. 339-60 


Grape (Glucose) 


C.H,A . . • 


. 178-74 


Milk .... 


C„H„0„ + H,0 


, 357-48 


bulphonal (Diethylsulphone- 


0,H,AO, . . . 


. 226-55 


dimethylmethaiie) 






Sulphur Dioxide 


SO, ... . 


63-59 


Terebene .... 


C.oH,. . . . 


. 13510 


Terpin Hydrate . 


C,oH„0, + H,0 


. 188-74 


Tetraiodo-fluorescein (jtce 






lodeosin) 






Tetraiodopyrrol (iee lodol) 






Thiosinamine (AUyl-sulpho- 


(0,H,)CH,N,S . 


. 115-33 


carbamide) 






Thymol .... 


C,„H„OH . . . 


. 148-98 


Iodide .... 


0»H,.0,I, . . . 


. 545-76 


Tin Salts {tee under Stannic 






and Stannous) 






Trional (Diethylsulphone- 


C.H,,S,0, . . . 


. 240-46 


methylethylmethane) 






VanUlin .... 


C.H.O, . . . 


. 150-92 


Water 


H,0 . . , . 


17-88 


Zinc- 






Acetate .... 


Zn(C,H,0,), + 2H,0 


. 217-82 


Acetate, Anhydrous 


Zn(C,H,0,), . 


. 182-06 


Bromide .... 


ZnBr, 


. 223-62 


Carbonate (normal) 


ZnCO, 


. 124-45 


Chloride .... 


ZnCl, 


. 135-26 


Iodide .... 


Znl, .... 


. 316-70 


Oxide .... 


ZnO". 


80-78 


Phenol8ulphonate(Sulpho- 


Zn(C«H»0,S), + 8H,0 


. 551-56 


carbolate) 






Phosphide 


Zn,P, . . 


. 256-24 


Sulphate . 


ZnSO, + 7H,0 . 


. 285-41 


Sulphate, Anhydrous 


ZnSO, 


. 160-25 


Sulphide. 


ZnS . 


96-73 


Sulphocarbolate {$ee Zinc 






Phenolsulphonate) 






Valerianate 


Zn(C4H,O0 + 2H,0 . 


. 301-28 
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FACTORS FOR QUANTITATIVE ANALYSIS 

The weight of substance in the firtt colomn multiplied by the 
factor gives the corresponding weight of the substance in the 
third column. 



AgCl 


0-75277 


Ag 


AgCN 


0-20185 


HCN 


Ag 


1-32843 


AgCl 


HgS 


0-86209 


Hg 


Ag 


1-74080 


AgBr 


BaSO, 


0-42088 


H^O, 


A1,0, 


0-53015 


Al 


Agl 


0-54029 


I 


As^S, 


0-60931 


As 


K^O, 


0-44900 


K 


Mg,As,0, 


0-48284 


As 


KjPtCl, 


016091 


K 


ASjS. 


0-80430 


AsA 


Mg,P.O, 


0-21848 


Mg 


Mg^s^O, 


0-63735 


As,Os 


Mn,0, 


0-72071 


Mn 


BaSO^ 


0-58783 


Ba 


Na^O, 


0-32438 


Na 


Bi,0, 


0-89696 


Bi . 


NaCl 


0-39412 


Na 


AgBr 


0-42555 


Br 


(NH,),PtCl 


, 007674 


NH, 


CdS 


0-77714 


Cd 


Pt 


0-17441 


NH, 


CaO 


0-71429 


Ca 


PbO 


0-92822 


Pb 


CaCO, 


0-40000 


Ca 


PbSO, 


0-68294 


Pb 


CO, 


0-27273 





Mg^A 


0-27864 


P 


AgCl 


0-24724 


CI 


Sb^Sj 


0-71441 


Sb 


Cr,0, 


0-68505 


Cr 


SiO, 


0-46703 


Si 


CuO 


0-79823 


Cu 


SnO^ 


0-78822 


Sn 


Ou^ 


0-79792 


Cu 


SrSO, 


0-47668 


Sr 


Fe,0, 


0-70000 


Fe 


BaSO, 


013756 


S 


H/O 


011141 


H 


ZnO 


0-80368 


Zn 


AgCl 


0-25423 


HCl 


ZnS 


0-6m38 


Zn 
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.SOLUBILITIES 



CHAPTER LVI 

SOLXJBILITY TABLES 



8.V.B. s 90 per oent. Alcohol. Glyc. s CHyoerin. Chlorof. s Cblorafoxm. 



In DistiUed Wiiter 
Atl6-6oC. I AtlOO^O. 



In Other HenBtroa 








1 in 190 


linlS 


Acid, Agaric . 


• '!^X' 


Freely 


AjnenioDB . 


lin«) 


BenaJlc . 


1 in 480 


1 in 13 


Boric . . . 


1 in 96 


llnS 




2inl 


— . 


Camphoric 


1 in 160 


linlO 


Carbolic . 


linia 


^ 


Chromic . 


1 in 0-5 




Chryaophanic . 


Insoluble 


Insoluble 


Cinnamic . 


. Sparingly 


Sparingly 


Citric . . . 


1 in 0-6 


— 


Gallic 


1 in 105 


linS 


Hipparic . 


Sparingly 


soluble 


Monochloracetic 


Freely 


Very freely 


Osmic 


linlS 


— . 


Oxalic 


linlO 


linS 


Picric 


lin90 


_ 


Pyrogallic 




— 


HosoUc . . . 


. Nearly Inaol. 


— 


Salicylic . 


1 in 650 


Iin9 


Sacoinic . 


linSO 


linS 


ai^phanilic 


1 in 116 


— 


Tannic . 


All propor- 
Uons 


All propor- 
tions 


Tartaric . 


1 Inl 


— 


Trichloracetic . 


Freely 


^ 


Uric . . . . 


Insoluble 


Nearly insol 


Aconitinc 


Nearly insoL 


— 


Aotol .... 


linl5 





Agatbin .... 


Insoluble 


— 


Agorin .... 


Freely 
1 in iSO 


— 


Aloln .... 


Freely 


Alum (Ammonia) . 


linll 


3 inl 


(Chrome) . 


lin5 


lin2 


(Potash) . 


linll 


Sinl 


Alnminiam Aceto-Tnrtrate 


linl 


— 


Chloride . . . . 


Sinl 


— 




linli 


— 


Alunmol ,',.'. 


Freely 


— 


Ammoninm Acetate 




— 


Benzoate . 


lin6 


Very freely 


Bromide . 


linlj 
lln4 


■ — 


Carbonate. B.P. 


— 


Chloride . 


linS 


— 


Citrate . 


Freely 


— 


H^phosphlte. . 


6 in 6 
Freely 


z 


Molybdate 


Moderately 


— 


Nitrate . . . 


linl 


— 


Oxalate . 


1 in 24 


Freely 



1 in 4 S.Y.B. : 1 in 40 Olyc. 

1 in 180 &V.R. 

1 in 8 Glyc. 

1 in 82 Glyo. ; 1 in 8 S.y.E. 

or Bther; sol. in fats 

and oils 
lin4Glyc;lIn30S.V.R. 
1 in 4 S.V.B. 

1 in 1| S.Y.R. : 1 in 2 Bther 
8 in 1 Glyc. ; 8 in 1 Chlorof. ; 

6 in 1 S.y.B. ; freely in 

fats and oils ; about 5 per 
, cent, in Soft Panffln 

Sparingly in B.Y.II. ; 

soluble in Bther 
Freely in 8.Y.R. 
1 in 2 Glyc: 1 In 8 Ether 
1 in 6 Glyc. ; 1 in 8 S.Y.B. 
Moderately sol. in S.Y.B. 
Freely in S.Y.R. or Bther 



— ' 1 in 10 S.Y.R. 



Moderately soL in Bther 

linl96Glyc.:lin48.Y.B.; 

1 in 2 Ether; 1 in 120 

OllTO Oil 

1 in 10 S.Y.R. ; 1 in 80 Ether 

I Insoluble in S.Y^ or Bther 

I In all proportions in S.YJt. 

or in Glyc. after warming 

1 in 5 Glyc. :1 in 40 Bther; 

1 in 3 aY.R. 

Freely In S.Y JL or Ether 

' InsoL in ooldS.Y.B. or Bther 

1 hi 86 S.V.R. ; 1 in 46 

Bther ; 1 in 1 Chlorof. 



Freely in S.Y.R. 
1 in 20 S.Y.R. 
1 in li Glyc. 

1 in 8 Glyc. 

I Freely in S.Y.R. 
1 in 16 S.Y.R. 
1 m 66 S.Y.R 
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1 In DistiUed Water 


1 




1 




In Other MeDstroa 










; At IS-B" 0. 


At 100° 0. 




Ammoniam Phosphate . 


linS 


linl 


_ 


Ficrate . 


1 in 93 


— 


— 


Salicylate . 




Freely 


_ 


— 


Salphate . 




lin2 


linl 


1 _ 


Valerianate 




Freely 


— 


Freely in S.V.R. 


Ammonol 




1 in 110 


— 


— 


Salicylate . 




1 in 65 


._ 


— 


Amyl Nitrite . 




Insoluble 


— 


Freely in S.V.R. 


Amylene Hydrate 




linS 


— 


— 


Amyloform 




Insoluble 


— 


— 


Analgen . 




»♦ 


— 


— 


Anetbol . 




— 


— 


1 in 3 8.V Jl. 


Antifebrin, »ee Acetanilide 








Antimony, Tartarated . 


. Iinl7 


I in 8 


— 


Antlpyrin, tee Phenazone 






' 


Antitbermin . 


. Sparingly 


Freely 


— 


Apiol .... 


lufiolublG 


— 


Freely in S.V.B. 


Apocodeluc Hydrochloride 


Freely 


— 


Freely in S.V.R. 


Apomorpbine Hydrochloride 


lineo 


— 


, lin6OS.V.B.;llnl00Glyo. 


Arbatin .... 


linH 


Freely 


1 I in 40 s.v.a 




Freely 


„ 


j Freely in S.V JL 


Argonin . 


Bparinely 


Freely 


( — 


Argyrol .... 


Freely 


— 


J — 


Aristol .... 


Insoluble 


— 


1 InsoL in 8.V.R.: sol. in 
1 Ether, fats, and oils 


Atparagin 


lin50 


— ■ 


— 


Aspirlne .... 


lin40 




1 


Atropine .... 


1 in 500 




1 1 in 8 S.V.B. : 1 in 26 
1 Ether : I in 63 Olyo. : 1 
in 15 Oleic Acid 


Methyl Bromide 


liul 


— 


1 1 in l'> S.V.R. 


Sulphate . 


Sin 1 


— 


1 in 4 8.V Jl. 


Barlnm Chlorate 




lin4 


linU 
lin l{ 


1 — . 


Chloride . 




lin2i 


1 


Nitrate . 




1 in \^ 


linS 


j _ 


Benzonapbthol 




, Sparingly 


— 


' Freely in S.V.R.;iparIngly 


fierberln Hydrobromide 


« 


— 


1 Sparingirin S.V.R. 


Hydrochloride . 
Nitrate . . . . 


1 .> 


Freely 


' » »• 


Phosphate 


Freely 


«» 


' Sparingly in"s.V.R. 


Salphate . 


Sporingly 




t> n 


Bismath Ammonium Citrate 


linl 


— 




Beuzoate . . . . 


i Insoluble 


— 


— . 


Carbonate. 


^ 


— 


— 


Salicylate. 


^ 


— 


— 


Subfrallate 


n 


— 


— 


Sobnitrate 




— 


! -— 


Borax .... 


1 in 25 


2inl 


I in 1 Glyc. 


Bromalin. 


Freely 


— 


1 — 


Bromine .... 


1 in 30 





Freely in S.V.R. or Ether 


Bromipin 


Insoluble 


.^ 




Bruoine .... 


. 1 in !i20 


1 in 150 


_ 


Butyl Chloral Hydrate . 


lin37 


— 


1 in 2 Ether ; I in 1 S.Y Jl. 
or Glyc: 1 in 20 Olive 
1 Oil 
Freely in S.V.R. 


Cadmium Acetate . 


Freely 


Freely 


Bromide . 




^ 


j^ 


f» i» 


Chloride 






^ 




^ 


Iodide 






„ 


„ 


, M «• 


Sulphate 






,, 


)i 


«> 11 


Caffeine . 






1 in 68 


llul 


lin40S.V.R.;lln70hlorof. 


Benxoate 






Moderately 







Citrate 






1 in 32 


— 


1 in 22 S.V.Rr 


Salicylate 






linl ; 


_ 





Sodio-Benzoate 


llul 


— 


— 


Sodio-Sallcylate 


liu 1 


— 


— 


Calcium Bromide . 


Freily , 


Freely 


Freely in S.V.R. 


Carbonate. 




InFolul.le 


— 


_ 


Chlorate . 




Freely 


— 


Freely in S.V.R. 


Chloride . . 




^j 


— 


<> •« 




te ! 


1 in 22 i 


— 


Less soluble in hot water 


Hydroxide 




1 in 900 


— 


_- 


Hypophosphlte 




linS 


— 


— 


lodate 




1 in 38 • 


— 


_ 


Iodide . . 




Frcdy . 


— 


Moderately in S.V.R. 


Lactate . 




1 in 10 1 


Freely 


Slightly in 8.V.R. (only 








soluble when fresh) 


Lactophotphate 


1 in 30 i 


.^ 




Nitrate . . . . 


Frct'ly ! 


Freely 


Freely in S.V.R. 


Oxalate . 




Insoluble ' 


— 


_ 


Phosphate 




Insoluble ' 


— 


— 


Salicylate . 


. 


Spnriugly ' 


.— 


— 


Salphate 






1 in 50U 


— 


— 



892 



SOLI'BILITIES 



80LUBILITT TASLBB^ continued 
B.V.R. = 90 per cent AlcohoL Glyo. = Glycerin. Ohlorof. = Chloroforin. 



I In Distilled Water j 
I At 16-6° 0. At lOO' 0. i 



Camphor . 



I In 700 



Monobromated . 


Sparinsrly , 


Cannabln Tannato . 


Insoluble 


Cannabluon .... 


^ 


Cantharidin .... 


Nearly inml. 


Oarmlne 


Insoluble 


Cerium Oxalate 




Chinaphenln .... 


Sparingly 


(^hinosol 


Freely 


Chloral Hydrate . 


1 in 0-25 


Chloralamide .... 


lin2t 


Chloralose .... 


1 in 190 


Chloretone .... 


llnl26 


Chloroform .... 


1 in 160 


Cliichonidlne .... 


Sparingly 
1 in 40 


Hydrobromlde . 


Acid .... 


lin 6 , 


Hydrochloride . 


lin20 


Acid .... 


Freely 


Salicylate. 


Sparingly | 


Sulphate .... 


1 in 100 


Acid .... 


Freely 


Tannato .... 


Insoluble 


Tartrate .... 


It ' 


Clnchonine .... 


Sparingly 1 


Hydrochloride . 


Freely 


Sulphate .... 


1 in 66 


Citarin 


lin 8 


Citrophen .... 
Cobalt Chloride . 


1 in 166 


Freely 


Nitrate .... 


Sparingly 


Sulphate .... 


1 in 24 


Cocaine 


1 in 300 


Borate .... 


Freely - 


Citrate .... 


„ 


Hydrochloride . 


Sinl 


Nitrate .... 


Freely 


Ralioylftte. 


» 


Sulphate .... 




Cotlciiie 


lin 85 


Hydrobromlde 


Freely 


Hydrochloride . 


1 in 36 


Phosphate 


lin 4 


Sulphate .... 
Colchlcln. . . . . 


1 in »4 


Soluble ' 


Salicylate. 


« 


CoUarRol 


1 in 20 


CouHne 


Sparingly 


Hydrobromlde . 


Freely 


(Copper Acetate 


1 in IS 


Amnionio-Sulphatc . 


lin 3 


Chloride .... 


Freely 


Nitrate .... 


j^ 


Sulphate .... 


lin 4 


Sulphocnrbolate 


Moderately 


Cotoiu 


Sparingly 


Coumarin .... 


1 in 400 


Creosote ( Beechwoal ) . 


1 in no 


Cystaniinp .... 


1 iul 



Freely 



1 in 1 



In Other Menstnu 



Very freely In Glacial Ace- 

i tic Add, Ether, S.V.R., 

I Chlorof., Oil of Turpen- 

' tine; I in 4 Olive Oil; 

liquefies on rubbing with 

I Chloral,TliymoI,Menthol, 

or Phenol 

lin 12 S.V.R.:linl Chlorof. 

Sparingly in S.V.R. 

1 in 160 Acet!Ether; 1 in 65 
Chlorof. ; 1 in 40 Acetone 
I Soluble in Ammonia and 
dUnte alkalies 

; Freely in S.V.R. 

Very freely in 8. V.R., Ether, 
or Qlyc: liquefies on 
rubbing Arith Oamphor, 
Thymol, Phenol, or 
' Menthol 
, Freely in S,V.R. 
Freely In S.V.R. and Btlier 
Freely In S.V.R.; 1 in 8 
Glyc. 
I Freely In S.V.R., Ether, 
fats, or otl!« 
1 in 20 S.V.R. 



1 in 10 S.V.R.: 1 in 12 
OUtc Oil ; 1 in 4 Oleic 
Acid : Tery fret»ly in 
Chlorof. 



I in 3 S.V.R.; lin 3 Glyc 

Freely in Alcohol 

1 in 2 S.V.R. : 1 in 30 Ether 

Soluble in S.V.R. 



Freely in S.V.R. & Clilorof. 
Freely in S.V.R. 



Freely In S.V.R. 



Soluble In S.V.R. and 

dilute alkalies 
Very freely in S.V.R. or 

Ether 
III all proportions Alcohol, 

Ether, Chlorof., Glyc, or 

Glacial Acetic Acid 
1 in 8 S.V.R. 
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In Distilled Water 


In Other Menstrua 










At 16-6» C. 


At lOQo C. 




Datnrine Sulphate . 


Freely 








Dextroform .... 


Insoluble 


— - 


-^ 


Dlgitoxln (cryst.) . 


Insoluble 


— 


Moderately in Alcohol or 
Chlorof. 


Diiodofonn .... 


„ 





Dlonine 


lin7 


— 


1 in 6 S.V.B. 


Ditbion 


linl 


— 


— 


Ekaiodoform .... 




— 


Moderately in aV.R., 
Ether, or Chlorof. 


ElAterin 






Sparingly in S.V.R. ; I in 


Bplcariii 


Nearly Inaol. 
Insoluble 


— 


Freely In S.V.R. or Ether 


Brythrol Tetranitrate . 




1 in 60 absolute Alcohol 


Eacaine B. Hydrochloride 


lin4U 


— 


1 In 12 S.V.R. 


Lactate .... 


lin4 


— 


1 in 8 S.V.R. 


EngaUol 


Freely 


— 


— 


Eaphthalmlne . 


M 


— 


— . 


Enqainine .... 


Sparingly 


— 


Freely In S.V.R. 


Enrophen .... 


Insoluble 


— 


Soluble in S.V.R, Chlorof., 
and oils 


Ezalgin 


linfiO 


Iin2 


1 in 2 S.V.R. 




Freely 


— 


— 


Fuehaine, aee Bosanilin 








Gelaemine Bydroohloride 


Freely 


— 


— 


Glusidam, tee Saccharin 








Qlntol 


Insoluble 


— 


— 


Gold Ohloride .... 


Very freely 


-^ 


— 


and Sodium Chloride 




— 


— 


Gaaiaool Benzoate . 


Insoluble 


— 


— 


Oarbonate. 


" 


— 





Salicylate. 




— 


— 


Hcmalbamin .... 


v% 


Freely 


— 


Haematoxyliii .... 


Sparingly 


., 


— 


Hedonal 


Insoluble 


— 


— 


Helmitol 


line 


— 


— 


Heroin Hydrochloride . 


Slightly 


— 


— 


HetraUne 


lin9 


— 


— 


Hexamethylenetetramine 
Holocaine Hydrochloride 


Sparingly 


— 


Fredy in Alcohol 


1 in 60 


— 


— 


Homatropine Hydrobroniide . 


lln4 


— 


Freely in S.V.R. 


Hydrochloride . 


Freely 


— 


♦» f 


SalicvUte .... 


„ 


— 


>f n 


n 


— 




Honthin 


Insoluble 


— 


— 


Hydraatlne .... 


M 


— 


Freely in S.V.R. 


Hydrochloride . 


Freely 


— 


♦1 »» 


Hydragtinine .... 


Insoluble 


— 


»» « 


Hydrochloride . 


Freely 


— 




Hydroqiiinone . 


Nearly insol. 


— 


— 


Hyoadne 


Insoluble 


— 


Freely in S.V.R. 


Hydrobromide . 


3iiil 


— 


« »» 


Hydrochloride . 


lin3 


— 


It *» 


Sulphate .... 


linS 


— 




Hyoscyamine .... 


Insoluble 


— 


»i » 


Hydrochloride . 


Freely 


— 




Sulphate .... 
Ichthalbin .... 


^ 


— 


— 


Insoluble 





— 


Ichthargan .... 


line 





^ 


Ichthyol Ammon. . 


Freely 


— 


Freely in Alcohol, oils and 
fata. Soft Paraffin, 4co. 


Iodine 


Sparingly 


— 


1 in 10 aV.R. : soluble in 
Ether and Chlorof. 


Trichloride . . 


linl 





— 


lodlpin 


Insoluble 


__ 


Soluble In Ether, Chlorof., 
fata, and oUs 


Iodoform 


>» 


— 


1 in 96 B.V.R.; frwly in 
Ether 


lodoformine .... 


»» 


— 


1 in 170 S.V.R.: 1 in 72 
Chlorof. 


lodol 




__ 


1 in 3 S.V.R. 


lodopyrin .... 




Soluble 


Soluble in S.V.R. 


Iron and Ammonium Citrate . 


Very sol. 


— 


Sparingly in S.V.R. . 


Ammon. Sulphate (ous i . 


Iiu8 


Freely 


— 


(ic) .... 


line 


,, 


- — 


Arsenate .... 


Insoluble 


— 


— 


Benxoate(ic) . 


„ 


— . 


— 


Bromide (ous) . 


Freely 


— 


— 


Chloride (ous) . 


„ 


— 


— 


Citrate .... 


J, 


— 


— 




Moderately 


— 


— 


Hypophosphite (ous) 
Iodide (ous) 


Insoluble 
Freely 


— 


— 


Lactate (uus) . 


linCO 


- 


— 


01eate(ou8) . 


Insoluble 


— 
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SOLUBILITIES 



SOLUBILITT TASLEB-'Coniinued 
6.V.B.S 90 per cent Alcohol, Glyc. s Glyoerin. Chlorof. = Ohloroform. 



In DistiUed Water 



Iron Oxalate (Ic) . 
(ona) . 
Feptonate. 
Fercblorlde 
Pyrophosphate, with Cit- 
rate of Ammonia 
with Citrate of Soda 
and Quinine Citrate 
Stearate (ic) . 



Sulphate (our) 
Cic) 
Itrol. . 
Jalapin . 
Kairine . 
Keratin . 
Kryofln . 
Lactophenin 
Largin . 
Lead Acetate 

Bromide 

Oarbolate 

Carbonate 

Chloride 

Chromate 

Citrate 

Iodide 

Nitrate 

Oxalate 

Oxide 

Peroxide 

Phosphate 

Salioyl&te 

Subacetate 

Sulphate . 

Sulphide . 

Tannate . 

Thiosulphate 
Lithium Acetate 

Beuzoate . 

Bromide . 

Cacodylate 

Carbonate 

Chloride . 

Citrate . 

Guaiacate 

Hippnrate 

Iodide 

Lactate . 

Phosphate 

Salicylate . 

Sulphate . 

Tartrate . 
Losophan 

Lycetol . 
Lysidine . 

Tartrate . 
Magnesium Acetate 

Benzoate . 

Boro-citrate 

Bromide . 

Carlx>nate 

Chloride . 

Citrate 

Hypophosphite 

Iodide 

Lactate 

Nitrate 

Oxide 

Phosphate 

Salicylate . 

Sulphate . 

Sulphite . 
Manganese Acetate 

Borate 

Bromide . 

Carbonate 

Chloride . 

atrate 



At 15-60 C. , At 100« 0. 

_ I 

Freely ' — 

Nearly insol. — 

SUghtly ' Freely 
Freely I 



In Other Menstrua 



I 



Very sol. 
Insoluble 

lin2 
Freely 
1 in 4,000 
Freely 
line 

Sparingly 
1 in 830 
linS 
linS 
Sparingly 
Insoluble 

lin**140 
Insoluble 
Slightly 

n 

linS 
Insoluble 



Sinl 



2inl 
Soluble 

Insoluble 
I in SO 

Freely 
1 in 180 
Freely 



Sparingly in S.Y JL 
Soluble in fixed oils and 
fats 



Freely soluble in S.V.R. 
1 in JO S.V.R. 
Soluble in Ammonia 
, 1 in 16 S.V.R. 
lin9S.V.R. 

1 in 80 



Freely I 
Sparingly 
Insoluble 

n 

Sparingly 
Very freely 

linl4 
Very freely , 

lin70 
Very freely ' 

Freely 

Very freely ' 

Sparingly 
linl 
Freely 

Insoluble 

Very freely 



Freely 
linSO 
Freely 

Insoluble 
Freely 



I in 30 

Freely 

Sparingly 

line 

1 In 1-3 

1 in 100 

linS 

Very freely 

Nearly insol. 
Freely 



Freely in 8.V Jl. 



Freely in Alcohol, Ether, 
or Chlorof. 



Freely in S.V.B. 
ft »» 



3inl 
Very freely 
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In Distilled Water 


In Other Menstrua 




Atl6-6O0. 


At !(»• C. 


MangBneee Hypophosphibe . 
Iodide . 


Freely 

n 


... 


Laotote . 




1 " 





— 


Oxalate . 




1 Nearly Insol. 


— 


— 






Insoluble 





— 


Salicylate . 




Soluble 





— 1 


Salpbate . 




linl 







Menthol 




Sparinjrly 





Freely in Alcohol, Bthcr, 1 
Chlorof., and oils ; lique- 1 


1 




1 




fles on rubbing with 






Chloral Hydrate, Phenol 


Mercurol. . . . J liulOO 





— 


Mercury Acetate (Ic) . 


i lin4 





— 


(CM). ... 


' 1 in SSO 





— 


Ammoniated . 


Insoluble 





— 


Benzoate (tc) . 
Bromide (ic) . 


1 M 





— 


linao 


1 in6 


— 


i (008) . 


Insoluble 


— 


— 


; OUoride (Ic) . 


Lin 16 


linS 


lIn4S.VJl.: SinSaiyo. 


Chloride (Calomel) . 
Glyoochokate (ic) ! 


Insoluble 


— . 


— 


linia 


— 


— 


Slightly 


— 


— 


Iodide (lo) . . 


1 Very' 


__ 


1 in 180 S.Y.B.; 1 in 53 


1 1 sparingly 




Castor Oil ;1 in mOUve 
Oil; 1 in 257 Almond Oil 


(oas) .... 1 Tnsolable 


— 


— . 


Nitrate (ic) 


; Soluble 


— 


— 


(oas). . . 


1 Insoluble 


— 


— 


Oxide (oas) or (ic) . 


1 ** 


— 


— ' 


! Oxycyanlde 


linl7 


— 


— 


Fhenate . 


Insoluble 


— 


— 1 


Phosphate (ic) or (ous) 


„ 


— 




, Salicylate. 


n 


— 


— 


< Sosoiodol . . . 


1 1 In 550 


— 


— ' 


Saocinimide . ! 


Finely 


— 


— j 


Sulphate (ic) . . 


Sparingly 


— 


— 


Sulphide . . . 


Infiolable 


— 


— 


Tannate 


^ 


— 


— 


and Zinc Cyanide 


Freely 


— 


-- 


Methyl Salicylate . 


Insoluble 


— 


Freely in S.V.R. ' 


Snlphonal. 


1 in 820 


— 


— 


Methylene Bine . . 


Soluble 


— 


— 


Mlgiainin 


J^^. 


— 


— 


Morphine. 


Sparingly 


— 


— ; 


Acetate 


line 


— 


1 in 100 aV.R. 


Hydrobromlde . 


linS5 


— 


lin60S.V.R. 


Hydrochloride . 


linSS 




1 in 50 S.V.B. 


Sulphate . 


linSO 


— 


lln700S.V.E. 


Tartrate . 


linlO 


_ 


lin580aVJl. 


Valerianate 


Sparingly 


— 


— 


Mydrine .... 


Freely 




— 


Naphthalene . 


Sparingly 


— 


Sparingly in cold, more 
freely in hot, S.V.R. 


Naphthol,a- .... 


»♦ 


— 


Soluble in S.VJI. 


V . . • • 




— 


1 in 18 S.y.R. 


Naroeine .... 


«« 


— 


In hot S.V.R. 


Narootin .... 




— 


» » 


Kargol .... 


1 in 4 


— 




Nickel Bromide 


! Freely 


— 


— 


Chloride . . . 


„ ' 


— 


— 


Nitrate . 


M 


— 


— 


Phosphate 


n 


— 


— 


Sulphate .... 
Nosophen .... 


Insoluble 


- 


Insolable in S.Y.R. ; 
solable in Chlorof. 


Orexin Hydrochloride . 


llnl5 


— 


«— 


Tannate .... 


< Insoluble 


_ 


1 in 60 S.V.B. 


Orthoform . . 


lin9 


— 


*— 


New . . . . 


1 In 450 


— 


1 in 6 S.y.B. ; 1 in 14 
Ether 


Palladium Chloride 


: Solable 


Freely 


— 


Iodide 


Insoluble 


— 


-> 1 


Nitrate . . . 


Freely 


_ 


_ 


Sodium Chloride 


«f 




.— 


Pftncreatin 


Soluble 


— . 


— 


Paparerin 


Insoluble 


__ 


— 


Paraldehyde . . . 
Pelletier&e .. 


linlO 


_ 


Freely in S.V.R. 


Insoluble 


— . 


*— 1 


Tannate . 


1 in 700 


— 


— 1 


Peprin Scales . 


Soluble 


— 


— 


Peptone .... 


Freely 


— 


W M 


Feronine .... 


linS 


— 


linl60S.V.R. 




. , Insoluble 


About 


, 1 in 21 S.V.R. 


1 




, 


1 1 in 100 
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SOLUBILITIES 



SOLUBILITT TABLKS^-continued 
S.V.R. = 90 per cent. Alcohol. Glyo. b aiycerln. Chlorof. = Chloroform. 



In DistlUai Water 


1 

In Other Henatrna 






At 16-6® C. 


j AtlOOoO. 




Phenazone . . . . 1 in 1} 


_ 


1 llnlJS.VJl. 


SalicyUte . . 


. 1 1 in 286 


.. 




Phenocoll Hydrochloride 


llnSO 


Very freely 


Preelyin8.V.R. 


Phenol, tee Acid, Carbolic 








Phenolphthalein . 


Nearly Innol. 


Nearly insol. 


linlOS.V.R. 


Phenylenedlamine uHydrochl 
HetaSolph. . . 


1 Soluble 


Freely 


_ 


„ 


„ 


^ 


Phenylhydrazin Hydrochlor, 
Phloridzln . 


Solnble 


_ 


Soluble In S.V.R. 


Insoluble 


_ 


lIn4S.V.R. 


Phloroglucin . 


1 in 100 


_ 


Soluble in 8. V JL and Ether 


Phosphorus 


Insoluble 


Insoluble 


I in 86 Chlcrof . ; 1 in 1 






Carbon DUolpbide: 






about 1 in 100 fats and 


1 




fixed oils ;1 in 200 Ether: 






1 in 840 S.V.R. 


Physostigmine 
Hydrobromide . 




Nearly insol. 
Freely sol. 


— 


Freely in aVJU 






1 ** 


_ 




Salicylate . . 
Sulphate • 




' 1 in ISO 
4inl 


— 


f« n 


Pilocarpine 

Hydrobromide . 




Nearlyinsol. 
' Freely sol. 


z 


» w 


Hydrochloride . 
Nitrate . . 




» 


z 




SaUcylate . 




n 






Sulphate . 
Piperasine 




n 




» »» 


Qalnate . 




i» 


_ 




Salicylate . 






— 




Piperidin Tartrate . 




n 


_ 


.^ 


Platinic Chloride . 




Freely 


Freely 


Soluble in S.V JL 


Potasainm Acetate . 




2ini 


.. 


lln«8.V.R. 


Ax«enate . . 




linS 


Freely 




Araenite . 




Freely 


n 





Benzoate . 




-..**_ 


»» 


Freely in S.V.R. 


Bicarbonate . 




2 in 7 




_ 


Bichromate 




linlO 


lin2 


__ 


Borate 




Freely 


Freely 





Bromate . 




linlB 







Bromide 




lin2 


__ 


1 in 200 S.V.R. 


Cacodylate 




Freely 
4 in 8 







Carbonate. 




_ 


_ 


Chlorate . 




linlG 


lin2 


1 in 170 S.V.R. 


Chloride . 




linS 


Veryfredy 




Chromate . 




lin2 


„ 


__ 


Cinnamate 




Soluble 







Citrate . 




Freely 


— 


Sparingly In S.V.R. 


Cyanide (99 per cent 


*.) 


I in 2 


— 


_« 


Ferricyanide . 




linS 


linli 





Ferrocyanide . 
Fluoride . 




lin4 


lin2 







Freely 


Freely 


_ 


Glycerophosphate 




Very freely 


__ 


_ 


Hydrosulphide . 
Hydroxide 




i Freely 
2inl 


Freely 


Freely in S.V.R. 


Hypophosphite 




2inl 


-_ 


1 in 8 S.V.rT 


lodate 




1 linlS 


— . 


1 in 8 S.V.R. 


Iodide . 




1 4 in 3 


_ 


1 in 12 S.V.R. 


Nitrate . 




lin4 


2inl 




Nitrite 




Very freely 




_ 


Nitro-prusside . 




Freely 
Soluble 


__ 


Soluble in S.V.R. 


Oleate . . 




_- 




Oxalate . . 




I in 8 


Very freely 


j» 


Bi- . 




1 In 40 


line 





Perchlorate 




Sparingly 


- 


__ 


Permanganate . 




linI7 


liuS 


__ 


Persulphate 




Slightly 


— . 


__ 




FreelJ 








Bi- • 




Soluble 








Pyr<^ . 




Freely 








Salicylate . 




vt 


_ 


__ 


Silicate . 






Freely 


__ 


Sozoiodol . . 




I in 50 




_ 


Stearate . 




Sparingly 


Fr»ly 





Sulphate . 




linlO 


-— 





Sulphide . 




linS 


_ 





Tartrate . 




Bins 





1 


Acid . . 




1 in 200 





__ 


Thioenlphate . 




Freely 








Protargol 




lin2 


— 





Pyoktannin, Blue . 




, Soluble 1 


Freely 


Soluble in S.V.R. 
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In Distilled Water 


T«» ^^1*.— %*— A. 




1 




In Other Menstrua 




1 At W-60 0. 


At 100° C, 


■ 

S<dable in S.V.B. 


Pyoktanoin, Yellow 


Sparingly 


Freely 


Pyridine CAtrate 


Solable 


,, 




Nitrate . . . 


,, 


n 


>» 11 


Sulphate . 


n 




. 


Qoaaein Gryst. 


Sparingly 


— 


_ 


Qainldlne. 


Insolnble 


— 


_ 


Bisolphatc 


ltn8 


— 


__ 


QaiDine .... 


Nearly insol 


— 


1 in 6 S.V.R. 


Arsenate . 


Sparingly 


Freely 


— 


Areenite . 


1 in 160 


— 





Benzoate . 


1 in 350 





_ 


Carbonate. 


. 1 Sparingly 


_ 





Oitrate . 


linl.SO0 


linSO 


1 in 45 S.V.R. 


Glycerophoephate . 


lin200 


— 


1 in 200 S.V JR. 


Hydrobromide . 


1 In 65 


Freely 


Fiedy in Alcohol 


Acid . 


lhi7 


„ 




Hydrochloride . 


lin40 


„ 


,j 


Acid 


4 in 3 


— 


lin5S.V.R.riin7Chlorof. 


Hydroiodide . . 


Sparingly 


— . 




Hypophosphitc 


lin70 


1 ill 16 


' 


Lactate . . . 


linS 


linl 


Freely in S.V.R. 


Oxalate . 


Nearly inaol. 


— 





Pheoate . 


Iln400 


— 


lin80S.V.R. 


Phosphate 


, 1 in 700 


— 




Qainate . 


liu6 


— . 


1 in 10 S.V.R. 


Salicylate . 


1 in 830 


~. 


1 In 20 S.V.R. 


Snlphate . 


1 in 800 


1 ill 25 


1 In 66 S.V.R. 


Sulphocarbolate 


Sparingly 


— 


Freely in S.V.R. 


Tannate . 


n 


— 


1 In 3 S.V.B. 


Tartrate . 


n 


— 




Valerianate 


lin60 


— 





Rcsorcin .... 


Soluble 


Freely 


I in 1 S.V.R. ; freely in 
Ether; 1 In 25 Olive 
Oil 


Rosanilin Acetate . 


' Freely 


— 


Freely in S.V.R. 


Hydrochloride . 
Rabidlam Bromide . 


"^f 


Very freely 


— 


Chloride . 


n 


^ 


_ 


Iodide . . . 


f* 


n 


_ 


Nitrate . . 









Sulphate . 
Saccharin 


J 


^ 


__ 


1 in 376 


liu30 


lin 88 S.V.R.: freely sol. 








in dilute alkalies 


Salacetol .... 


Sparingly 


— 


1 in 15 S.V,R. 


Salicin .... 


linS9 


Freely 


1 in 80 S.V Jl. 


Salifreuin. 


lin]6 


„ 


Freely In S.V.R. 


SaUpyrine 


Sparingly 


— 


Freely in S.V.R. 


SalocoU .... 


Freely 


— 


_ 


Salol .... 


Sparingly 

1 
1 




linl2S.VJl.;2lnlKther: 
1 in IS Liquid Paraffin 
or fixed oils 




Sparingly 


— 


Freely in S.V.R. 


Saloqaiuiue 




— 


Soluble in S.V.R. 


Salicylate . 


' — 


_ 


1 in 82 S.V.R. 


Santonin .... 


Sparingly 


1 in 250 


1 in 52 S.V.R 


Scopolamine, »ee Hyosciuc 


1 






SUver Chloride 


Insoluble 


Insoluble 


SoL in Ammonia, KCN, 
and * Hypo ' solution 


Cyanide . 


„ 


„ 


, 


Nitrate . 


1 Sinl 


Very freely 


linl8S.V.R. 


Sodiam Acetate 


, 


2inl 


lln23S.V.R. 


Arsenate . 


lin4 


Very freely 




Arsenite . 


, Freely 


„ 





Benzoate . 


linS 


VI 


_« 


Bicarbonate 


linl2 







Bichromate 


Freely 




_ 


Bromate 


linS 


— 





Bromide . 


5in6 





_ 


CacodyUte . . 


Sinl 


_ 


1 in 1 S.V.R. 


Carbonate. 


1 5in8 


— 




Chlorate . 


lin4 


. . 


_, 


Chloride . 


linS 


— 





Cinnamate 


linll 


__ 


_ 


Cyanide . 


Freely 


_ 





Ethylate . . . 


, Very freely 


— 


Very freely 


Plooride . 


lin23 


-~ 


_ 


Glyceropbospliate . 


Very freely 


— 





HydroBulphide . 


1 


— 


.^ 


Hydroxide 


i - .'» - 


— 


Freely in S.V.R. 


Hypophosphite 


linl 


— 


Soluble in S.V Jl. 


lodate 


• 1 in 15 


— 


_ 


Iodide . . . . 


' Sinl 


«_ 


1 in 4 S.V.R. 


Lactetti . 


Freely 


... 




Nitrate . . . 


^ Very freely 


— 


— 
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BOLITBILITT tAXLEB—conUnued 
S.y.B. = 90 per cent. AloohoL Glyo. = Glyoerln. Ohlorof. = Obloroform. 



! In Distilled Water 1 


In Other Menstrua 






Atl5-6<»a ; 


At 100° 0. 




Sodiam Nitrite . . ' 6 In 6 i 


- i 




Oleate . . . 




Freely 
Soluble 


Very freely 


Soluble in &y.R. 


Oxalate . 




linsa 


- 1 





Permanganate. 




' Very iieeAy 


1 


— 


Peroxld. . 




'• Soluble 


— 1 


It is decomposed by water 


Persulphate 




f» 


• — 


— 


Phosphate 




line 


— 


— 




Soluble 


— 





Pyro-. 




lis 12 


— 


— 


Salicylate . 




linl 


__ 1 





Sosoiodol . . . 




linl2 


_ 


— 


Stearate . 




, Soluble 


Very freely ' 


— 


Sulphate . 




liuS 


— . 1 


— 


Bl- . . . 




Very freely 


_ 


— 


Sulphide . 




„ 


Very ftwdy 1 


— 


Sulphite . . . 




10 in 18 


— 


— 


Bi. . . . 




Very freely 


— ' 


— 


Sulphocarbolate 




line 




— 


Tartrate . 




lln2 


— 1 


— 


Potassium Tart. 




linl 








Taurocholate . 




2inl 








Thiosulphate . 




linl 


— 


— 


Tnngstate . 




Predy 


— 


— 


Valerianate 




M 


— 


— 


Vanadate, Meta- 




2inl 


— 


— 


Ortho- 




linl 


— 


— 


Sparteine. 




Insoluble ' 


— 


_ 


Hydrochloride . 




1 Freely 


— 


Freely in aV.R. 


Sulphate . 




; 2inl 


— 


1 in 5 S.VJEL 


Strontium Acetate . 




' Soluble 


Freely 


_ 


Bromate . 




1 linS 


^ 


— 


Bromide . 




1 1 in 1 


,, 





Carbonate. . 




1 Insoluble 








Chlorate . 




1 linl 








Chloride . 




1 lin2 








Cinnamate 




1 1 in 100 


— 


— 


Citrate 




Sparingly 


— 




Iodide . . 




linl 




— 


Lactate . 




, lin4 


- 


— 


Nitrate . 




! linS 








Phosphate 




1 Insoluble 




— 


SaUcyUte . 




Soluble 





_ 


Sulphate . 




1 Insoluble 


— 


-- 


Sulphide . . 




1 ** 


— 


— 


Strophanthlu . 




. 1 Soluble 


— . 


_ 


Strychnine 




. Nearly insoL 


— 


1 in 170 S.V.R. ; 1 in 250 








AlcohQl70percent.:lln 
400 Aloohol eo percent : 














1 in 800 Aloohol 45 per 
cent.; 1 in 4.200 Alcohol 








Hydrobromide . 


. ' 1 lu 66 


__ 


20 per oent. 
lin65S.VJl. 


Hydrochloride . 




lin36 


— 


lIn50S.V.R. 


Kitrate . 




. , lin es 





1 In 70 S.V.R. 


Sulphate . 




. 1 in 48 


_ 


linllOS.V.R. 


Sulphonal 




. , I in 450 


1 lu 20 


lin80S.VJL 


Sulphur . 




Iu!K)lublc 


— 


Soluble In Carbon Di- 
sulphide 


Tannalbiii 




• ' » 


— 


— 


Tannigen . 




* 1 ** 








Tannoform 




. 1 


— . 


_ 


Tanoool . 




•1 


_!. 




Terpens Hydrate . 




1 lln2W 


— 


1 bl 14 Alcohol 90 per cent : 
1 in 46 Alcohol 60 percent. 


Tetroual . . . 




. 1 1 in 560 





1 in 12 Aloohol 90 per cent 
Soluble in Alcohol 90 per 


Thallln Salicylate . 




1 













cent 


Sulphate . 




lin 7 


2inl 




Theobromine . 




1 in 1,700 


_ 


Very sparingly 


Hydrochloride . 




. 1 Decomposes 


— 


— 


SaUcylate . 




j Sparingly 


— 


._ 


Sodium Benzottte 




. ' lin2 


Very freely 


— 


SaUcylate . 




lin2 


n 


_ 


Theocln . 




linlW 




1 in 80 S.V.K. 


Thiocol . 




1 line 




1 in 390 S.V.1L 


Thioform. 




1 Insoluble 







Thiol 




1 Nearly insoL 


boluble 





Thiophene Iodide . 




Insoluble 


_ 


_ 


Thlosinamine . 




lin 17 


— 


^ fiu2'S.V.K. 
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In DlBtlUed Water 


In Other Menstrua 










Atl6-6oa 


At 100° 0. 




Thymol 


Very 


3 in 1 8.VJI.; liqacflea 
with Chloral, PbenoU 


sparingly 




j 




or Camphor 


Trichlorphenol . .1 Insolnbte 


— . 


Soluble in S.V.R. 


Trional . 






' 1 in S20 





1 in 11 S.V.R. 


TOBBOl . . 






1 Freely 


Very freely 


— 


TJranlnm Acetate 






1 »» 


„ 


— 


Nitrate . 








^ 


• 


Snlphate . 






1 *> 


n 


— 


Urea . . 






i linl 




1 in 7 S.V Jl. 


TTretbane. 






1 in 10 








TJricedin . . 






' Freely 


— 


— 


Tirol. 














Uroein . 






t liSs 








Vanllliii . 






] Sparingly 


— 


Freely in S.VJl. 


Veratrine 






I Very 
' sparingly 


— 


n >• 


Veronal . 






1 in 160 


- 


1 in 9 S.V.Ii. 


Zinc Acetate . 






! linS 


liuli 


1 in 36 S.V.R. 


Bromide . 






i Freely 


- 




Carbonate 






InaolQble 








Chloride . 






Srnl 


— 


_ 


Cyanide . 








— 


Soluble iu Ammonia 


Iodide 






Freely 


Very freely 


— 


Lactate . 






' 1 in 60 


lin6 





Nitrate . 






1 Soluble 


Very freely 





Oxalate . 






{ Sparingly 








Oxide 






i Insoluble 


— 


— 


Permanganate 






[Very freely 


— 


— 


Phosphate 






Insoluble 


— 


— 


Ralicylate . 
Bozofodol . 






1 lin35 


Freely 


- 






; 1 in SO 


— . 


— 


Solpbate . 






10 in 7 


— 


_ 


Sulphide . 






. Insoluble 




— . 


Sulphite . 






Sparingly 


— . 


-— 


Salbhocarbolate 
Valerianate 




, linS 
lin90 

1 




- 
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CHAPTER LVII 

SYNONYMS 



Acetylphenylaniine 
Acid, Bonissic . 
Acid, Carbazotic 
Acid, Phenic 
Acid of Sugar 
Acidam Ossiiini ' 
Acid. Scyto-depsiciini 
Adeps Anserinus 
Adeps Gadi 
Adeps Ovillus 
Adragante 
Aerosus Lapis 



^thiops Absorbens 
^thiops Antimoniales 
ib]thiops Martialis 
^thiops Mineral 
Alcoolat 
Alegar 

Algaroth's Powder 
Alum Rupeuni 
Aliimen Plumosuni 
Ambretta Seeds 
Amianthus 



Amidum 

Amphion . 

Analgesinc 

Annidalin . 

Antimony, Diaphoretic 

Antlia Gastrica . 

Aqua Ammonim 

Aqua Coloniensis 

Aqua Flava 

Aqua Fortis 

Aqua Naphai 

Aqua Nigra 

Aqua Regia 

Aqua Yitse 

Aquila Alba 

Argentum Vivimi 

Argol . 

Aromatic Confection 

Asa Dulcis 

Atramentum 

Aurum Musivum 

Axungia 

Baker's Salt 

Balsam, Friar's . 

Balsam, Persian 

Balsam of Sulphur 

Balsam, Traumatic 



Acetanilide 

Acid Hydrocyanic Dilute 

Picric Acid 

Carbolic Acid 

Oxalic Acid 

Photphorio Acid 

Tannic Acid- 

Goote Chrease 

Cod Litter Oil 

MuUo7i Suet 

Tragaxjanth 

CaUwiinc 

Verdiffris 

Copper 

Hyd/ra/rg. cum Creta 

A mixture of Black Antimony and Mercury 

Black Iron Oxide 

llydrarg, Sulp/i. cum Sulph. 

Alcohol 

llnegar 

Antinwny Oxychloridc 

Alum tritk Ferric Oxide 

Asbestos 

Musk iSceds 

Asbegtos 

Starch 

Opium 

Phenazonc 

Aristol 

Antimmiy Oxide 

Stomach Pump 

Liquor Ammonia' 

EoAi- dc Cologne 

Lotio Hydra/rg. Flav, 

Nitric Acid 

Orange Flower Water 

Lotio Hydra/rg. Nig. 

Strong Nitro-hydrochloric Acid 

Brandy 

CaZomel 

Mercury 

Crude Cream of Tartar 

Pulv. Creta Aromat. 

Benzoin 

Black Ink 

2\n Sulphide {Mosaic Gold) 

Lard 

Ammon. Ca/rb, 

Comp. Tincture of Benzoin 

Comp. Tincture of Benzoin 

Sfdphurated Oil 

Tr. Bcfiz. Co. 
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Basilicon Ointment Mefin Obittnent 

Baume de Vie Dec. Aloes Co. 

Benzene Coed Tar distillate 

Benzin Petroleum distillate 

Benzol Synonym for Benze^ie 

Betel Nut ireca Nut 

Bitter Apple Colocy^ith 

Bitter Chips Quassia 

Black Draught Mist. SentuD Co. 

Black Drop i strong sol. of Opium (l/.S.P, IHol) 

Blaud'sPill Pil. Ferri 

Blue, Berlin Prussian Blue 

Blue Ointment rng. Uydra/rg. 

Blue Pill Pil Hydrarg. 

Blue Stone Cnpric Sulphate 

Blue Unction Cng. Hydrarg. Mite 

Bole Armenian Ferric Oxide 

Brassium Malt 

British Gum Dextrin 

Butter of Antimony Liq. Antim. Chlor. 

Butter of Zinc Zino Chloride 

Byne Malt 

Cacao Butter Oil of Theohroma 

Calisaya Bark YelUno Cinchona Bark 

Camphor Julep Camphor Mater 

Caramel Burnt Sttgar 

Carbasus Gauze 

Carron Oil Linimentum Cakis 

Cera Sigillita Sealing Wax 

Ceratum Galeni Cold Cream 

Ceresin . .1 kind of Hard Paraffin 

Cerussa Lead Carboiuite 

Charpie Lifit 

Chemical Food Syr. Ferri Phosph. Co. 

Chinese White Zinc Oxide 

Chinium . . (J^uinine 

Chymosin ... .... Pepsin 

Cinnabar Vermilum 

Cinnabar of Antimony Vermilion 

Citrine Ointment Ung. Hydrarg. Nitratis 

Colcothar Purple Ferric Oxide 

Colophony Besin 

Commander's Balsam Tinct. Benzoin. Co. 

Conf. Aromat Pulv. Cretce Aromat. 

Copperas Ferrous Sulphate (impure) 

Comu Cervi HaHshorn 

Corrosive Sublimate . . ' . . . Mercuric Chloride 

Cosmetic Bismuth Bismuth Oxyohloride 

Cosmetic Mercury Ammoniated Mercury 

Crabs* Eyes Apreparationof Calcium Carbonate 

Cream of Tartar . . ... Potass. Tart. Aeidus 

Crocus Martis Colcothar (Purple Ferric Oxide) 

Crocus Saturni Ited Lead 

Crow-Fig Nux Vomica 

Cuca Coca 

Cutch Black Catechu 

Dactyli Dates 

Deadly Nightshade Belladanna 

Diachylon Phister Emp. Plumhi 

Donovan's Solution Liq. Arsenii et Hydrargyri lodidi 

Dover's Powder l^dv. Ipecac. Co. 

Draco Mitigatus Calomel 

Dragon's Blood Calamus Draco 

Dutch Drops Haarltrm Oil 

Earth, Japan Catechu 

Easton's Sjrrup Syr.Ferri Phosph c.Quln.rt Strych, 

Eau de Javelle Sol. Potass. Chlorinat. 

Eau de Luce Tinct. Amnion. Co. PL. 

26 



402 



SYNONYMS 



Eau <lc Na])hre . 
Eau (le Vie 
Ebor Ustum 
Elixir of Paregoric 
Elixir of Vitriol 
Ens Martis 
Epsom Salt 
Eyestones . 
Fccula 
Ferriigo 

Fomim Liiiuituiu 
Forrnm Voniatuni 
Flake White . 
Flores Antinionii 
Flores Benzoes . 
Flores Bismuthi 
Flores Zinci 
Flos ^Eruginis . 
Flos Salis . 
Flowers of Sulphur 
Flowers of Zinc 
Fluid Magnesia 
Fowler's Solution 
Frankincense . 
French White . 
Friar's Balsam . 
Furfur 
Galena 

Glass of Antimony 
Glass Gall . 
Glauber's Salt . 
Glonoin Sol. 
Goulard's Extract 
Goulard's Water 
Grains of Panulisr 
Green Ointment 
Green Vitriol 
Gregory's Powder 
Grirtith's Mixture 
Gum Dragon 
Gum Scorpionis 
Heberden's Ink 
Hepar Sulphur . 
Hiera Picra 
Hoffmann's Anodyne 
Romberg's Phosphorus 



Homberg's Sedative 

Huile de Cade . 

Huxham's Tincture 

IchthyocoUa 

Issue Peas 

James's Powder 

Japan Earth 

Jesuit's Bark . 

Jesuit's Drops . 

Jew's Pitch 

Kali .^liratum . 

Kaolin 

Kefyr 

Kermes Mineral 

King's Yellow . 

habamique's Licpiid 

Ijamotte's Drops 

Laiuiin 

Lai)is Baptista . 

I^q)is CuTulcus 

Lapis Infernal is 

Lapis Lazuli 



liilt 



Jq. Flor. Aurant. 

Brandy 

Bone Black 

Tinot. Canvpli. C(s 

Add. Sulpii. Arotiuit. 

Ferri Amvum. (St. 

Magnesium Suljfhatc 

('raht' Ryes 

Starch 

Irmi Bu»t 

Iron Filhiy* 

Iron Malate 

lA^ad Carhonatr 

.. i nti numy Sesq u ivxide 

lienzaio Acid 

liifmvth Oxide 

Zinc Oxide 

Copper Acetate 

Sodium Carbo7iate 

Sublimed Sulphur 

Xino Oxide 

Liq. Magnei. Carh. 

JAq. uirtenicaliif 

(Hibanum ; Thus 

PouTdercd Tola 

Tinct. Benzoin. Co. 

Bran 

Lead Sulphide 

Vitrified Antimmiy Oxide 

The scum formed, on the surface o/ meltiuy yl<iss 

Sodium Stdphate 

Liq. Trinitrini 

Liq. Plvmbi Fortis 

Liq. Plvmbi l)il. 

MeUyveta Pepper 

Cng. Sambuci Virid. 

Ferrous Sulphate (^Impure) 

Puli\ Bhei Co. 

Mist. Ferri Co. 

TragoA^anth 

Acacia 

.Mist. Ferri Aromat. 

Potassa Sulphurata 

I*idv. Aloes cum Canella 

Sp. ^Ftheris Com2). 

Calcium Chloride 

Baric Acid 

Juniper Tar Oil 

'Unci. Cinchoiue Co. 

Isinglass 

Orange Berries 

Said to be Pulv. Antimonialis 

Catechu 

Cinchana 

Tinct. Benz. Co. 

Asphalt uvi 

Potassium Carbo^nate 

China Clay 

. 1 fermented m ilk 

Sulphurated Antimony 

Antimony Sulphide 

Liq. Calcis CMorinata 

Tr. Ferri Perchlor. J'^hcr. 

Adeps Lame Hyd. 

Tale 

Copper Sulphate 

Silver Nitrate {Fused) 

Ultramarine 
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Lapis Smiridi.s . 

Laudanum . 

Lavender Drops . 

Jjenitive Electuary 

LeucsQnus . 

Lignum Sanctimi 

Lignum Vitse 

Liquor Cornu Cervi . 

Liquor Donovani 

Liquor Potassas Arsenitis 

Liquor Seriparus 

Litharge 

Liver of Sulphur 

Lugol's Solution . 

Lunar Caustic . 

Magisterium Coccionolla^ 

Magistery of Bismuth 

Maglstery of Sulphur . 

Magnesia Alba . 

Magnesia Nigra . 

Marine Acid 

Marine Salt 

Massicot . 

Maw Seed . 

Medulla Bovis . 

Mercurius Dulcis 

Mica Panis . 

Microcosmic Salt 

Milk of Sulphur . 

Mindererus Spirit 

Mineral, JCthiops 

Mineral Gum 

Mineral, Kermes 

Mineral, Turpeth 

Minium 

Mistura Acacia; . 

Mosaic Gold 

Muriatic Acid 

Natrium 

Natro-Kali Tartaricum 

Natron 

Neogale 

Nitre . 

Oil, Carron . 

Oil of Dagget . 

Oil, Dippel's 

Oil of Kermes . 

Oil, Lund's 

Oil of Mace 
Oil of Smoke 
Oil of Swallows , 
Oil of Tar . 
Oil of Tartar 
Oil of Vitriol 
Ointment, Basil icon 
Ointment, Citrine 
Ointment, Green 
Oleum Anthos . 
Oleum Bubulum 
Oleum Cednc 
Oleum Cocois 
Oleum Napi 
Oleum Nervinum 
Oleum PalmaB Christ i 
Oleum Petne 
Oleum Portugal lirum 
Olexmi Rusci 



KmiTy 

Tinct. Ojfii 

Tiiict. Lavand. Co, 

(\mf. t!^)ifup 

WfiiUf Wi?u' 

(ruaiacum Wood 

Guaiacum Wood 

Liquor Amnionue 

See Do7iovan's 

Liquor Arteniaalis 

Liquid Rennet 

Lead Oxide 

Sulphurated Potash 

Liq. lodi, B.P. 1885 

Nitrate of Silver 

Carmine 

Bismuth Oxynitrate 

Washed Sulphur 

Magnes, Carb. Pond. 

Manganese Dioxide 

IJydrochlorie Add 

Sodium Chloride 

Lead Oxide; Litharge 

Poppy Seed 

Beef Marrow 

Calomel 

Bread Crumb 

Na{NH,)UPO^ 

l^ecipitated Sulphur 

Liq. Amm&n. Acct. 

See ^JCthiops 

Soluble Glass 

See Kermes 

See Turpeth 

Red Lead 

Mueilage of Acaria 

See Aurum 

Hydrochloric Acid 

Sodium 

llochelle Salt 

Sodium 

Fresh Milk 

Potassium Nitrate 

Sec Carr&n 

Oil of Birch Tar 

Animal oil distilled from bones 

Syr. Rhasados 

A mixture of Almond and Castor Oils with 

5 per cent. Phenol 
Expressed Oil of Nutmeg 
Creosote 

01. Sambuci Virid. 
Creosote 

Sid. of Potass. Carb. 
Sulphuric Acid 
See Basilicon 
See Citrine 
See Green 
Oil of Rosemary 
Neatsfoot Oil 
Oil of Lemon 
Coco-nnt Oil 
Rape Oil 
Neatsfoot Oil 
Castor Oil 
Crude Petroleum 
Oil of Bergamot 
Oil of Birch Tar 
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Oleum Viride 

Opodeldoc . 

Orpiment . 

Panacea Mercurialis 

Paregoric . 

Paris Green 

Passulss 

Pearl White 

Persio 

Phenic Acid 

Phenylic Acid 

Pill, Blaud's 

Pill, Christison's 

Pill, Marshall Hall's 

Pil. Plummeri 

Pil. Rufi 

Pinguedo . 

Plasma 

Pompeiian Ointment 

Pompholix . 

Precipitate, Red 

Precipitate, White 

Pulvis Aerophorus 

Pulvis Jacobi Fict. 

Putty Powder . 

Pyraenus 

Ramenti Fern 

Realgar 

Red Dominion Plaster 

Red Lavender Drops 

Roche Alum 

Rochelle Salt 

Roman Alum 

Roman Vitriol . 

Rufus Pill . 

Rupel Alum 

Sal Absinth ii 

Sal Acetosella 

Sal Aeratus 

Sal Alembroth . 

Sal Ammoniac . 

Sal Ammoniacum Martiale 

Sal Argentium . 

Sal Benjamin 

Sal Catharticus Amarus 

Sal Ghalybis 

Sal Comu Cerri . 

Sal Diureticus 

Sal de Duobus . 

Sal Enixum 

Sal Fossilis 

Sal Fuliginis 

Sal Marinum 

Sal Martis . 

Sal Nitrum 

Sal Polychrestus 

Sal Prunella 

Sal Rupellensis . 

Sal Satumi 

Sal Sedativus (Horn ben 

Sal Tartari . 

Sal Volatile 

Salmiac 

Salt, Herapath's 

Salt of Lemon . 

Salt of Tiu-tar . 
Salt of Worm wood 
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01. Sanibtwi Viride 

Lin. Sapo7ils Comp. 

Yellow Artenio Sulphide {native^ 

Calomel 

Tinet. Camphor. Co. 

Coj^er Artenite 

Raisint 

Bisnivth Oxynitrate 

Cudbear 

Carbolic Acid 

Carbolic Acid 

IHl. Ferri 

Pil. Coloo. ct Hyotcyami 

Pil. Aloes Dil. 

Pil. Hydra/rg. Subchlor. Co. 

Pil. Aloes et Myrrhw 

Lard 

Glycerin of Starch 

Xing. Sambiioi llrid. 

Zinc Oxide 

Hyd. Oxid. Rub. 

Hyd. Avimmii^ttm 

Seidlitz Powders 

Pulvis Antimonialis 

Tin Oxide 

Alcohol 

Iron Filings 

Native Red Arsenic Stdphide 

Emp. Ferri 

Tincft. Larand. Co. 

Alum coloured with Ferric Oxide 

Soda Tartarata 

Roche Alum 

Cupric Sulphate 

Pil. Alois et Myrrhce 

Roche Alum 

Potassium CarboTiate 

Potassium Oxalate 

Potassium Carbonate 

Chloride of A mmonium and Mercury 

A mmoniu m Ch loride 

Iron Avimonium Chloride 

Silver Nitrate 

Benzoic Add 

Magnesium Sidphaie 

Ferrous Sulphate 

Ammon. Carb. 

Potassinm Acetate 

Potassiuvi Sulphate 

Potassium Hydrogen Sulphate 

Common Salt 

Ammonium Carhonato 

Sea Salt ; Common Salt 

Ferrous Sulphate 

Saltpetre 

Potassium Sulphate 

Potassium Nitrate 

Rochelle Salt 

Lead Acetate 

Borie Acid 

Potassium Carbmiate 

Ammonium Carbofiate 

Ammonium Chloride 

Quinine lodo-sulphate 

Potassium Oxalate {generally icitk some admixture, 

aj» Cream of Tartar) 
Potassium Carbonate 
Potassium Carbonate 
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Saltpetre . 

Scott*s Dressing . 

Sea Onion . 

Solution, Donovan's 

Solution, Fowler's 

Spanish White . 

Spirit of Hartshorn 

Spirit, MinderemR 

Spirit of Salt . 

Spirit. Frumenti 

Spirit. Lavand. Co. 

Spirit. Sacchari . 

Steel Drops 

Steel Mixture 

Sugar of Lead . 

Sulphur Auratum 

Sulphur, Milk of 

Sulphur Nigrum 

Sulphur Vivum 

Tartar Emetic 

Terra Garriosa 

Terra FuUonica 

Terra Japonica 

Theriaca . 

Tincal 

Tinct. Meconii 

Tinct. Opii Camph. 

Tinct. Thebaic! . 

Tincture of Steel 

Toothache Seeds 

Torrington's Drops 

Tons les Mois 

Traumaticin 

Troopers* Ointment 

Turner's Cerate . 

Turpeth Mineral 

Tutty Powder 

Unction 

Vallet's Pills 

Vegetable Salt . 

Verdigris . 

Vermilion . 

Vitriol 

Vitriol, Blue 

Vitriol, Green 

Vitriol, Oil of . 

Vitriol, White . 

Wade's Drops . 

Ward's Paste 

White Copperas . 

White, Flake 

White Lead 

White, Pearl 

White Precipitate 

White, Spanish . 

White Vitriol . 

Yellow Basilicon Ointment 

Zinc Flowers 



Potassium Nitrate 

Unp. Hyd/rarg. Co. 

Squill 

See DoTwva/rCs 

See Fowler's 

Bismuth Suhnitrate 

Liquor Ammonits 

Liq. Amman. Acet. 

Muriatic Aoid 

WhUhy 

Tinct. Lavand. Co. 

Rum 

Tinrt. Ferri Perchlor, 

Mist. Ferri Co. 

Lead Acetate 

Antimony Sulphide 

Precipitated Sulphur 

Sulphur^ Impure (Black) 

Sulphury Impure (Bla^fk) 

Antim. Tart., B.P. 

Rotten Stone 

Fullers* Earth 

Catechu 

Trea>cle 

Native Borax 

Tinct. Opii 

Tinct. Camph. Co. 

Tinct. Opii 

TiTict. Ferri Perohlor. 

Sem. Hyoscyaml 

Tinct. Benz. Co. 

Canna Starch 

Solution of €hitta Perch a 

Ung. Uydrarg. Mite 

Ung. CaXaviincB 

YelUnv Mercury OxysuJphatc 

Impure Zinc Oxide 

Ung. Uydrarg. Mite 

Pil. Ferri, B.P. 

Potastiuvi Oxalate 

Cupric Oxyacetate 

Red Mercury Sulphide 

Sulphuric Acid 

Cupric Sulphate 

Impure Ferrous Sulpliate 

Sulphuric Acid 

Zinc Sulphate 

Tinct. Bejizoin. Co. 

Con/. Piper. Nig. 

Zinc Sulphate 

Lead Carbonate 

Lead Oxycarhonate 

Bismuth Oxychloride 

Ammoniated Mercitry 

Bismuth Oxynitrate 

Zinc Sulphate 

Ung. ResincB 

Zinc Oxide 
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CHAPTER LVIII 

THE COLLECTION OF MEDICINAL PLANTS 

The appended list shows the seasons at which the following plants 
should be collected : 

Aconite June 

Belladonna June to August 

Black Currants When ripe 

Broom June and July 

Colchicum (flowers) September and October 

„ (corms) Before flowering 

Coltsfoot July to September 

Cotyledon April and May 

Dandelion (root) October to March 

„ (flowers) April and May 

Elder (leaves) May to September 

„ (flowers) June and July 

Foxglove May and June 

Goose-grass June 

Hemlock May and June 

Henbane May and June 

Lactuca Virosa May and June 

Laurel (leaves) October to May 

Lily of the Valley (flowers) April and May 

„ (root) .... February to May 

Mulberries August 

Pansies May to August 

Raspberries July 

Red Poppy (flowers) June and July 

Roses June and July 

Savin October to May 

Stramonium September 

Vegetables intended for pharmaceutical operations should be 
gathered in dry weather. They should also be collected annually, 
and not kept more than a year. 

The following rules for the collection and preservation of vegetable 
substances may be generally followed : 

Roots and rhizomes should be dug up when the old leaves and 
stalks have fallen off, and before the new ones have shot out. 
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Herbs and leaves should be gathered after the flowers have opened, 
but before the seeds have ripened. 

Flowers only when freshly blown. 

Fruits and seeds as soon as they are fully ripe. 

All parts of vegetables, unless otherwise directed, should be kept 
in a dry state. The drying may be effected either by exposing them 
on netting to the heat of the sun, or they may be placed in the 
drying cupboard, which should be kept at a temperature of about 
40° C. 

Average Loss on Drying 



Belladonna (leaves) .... 

(root) .... 

Colchicum corms .... 


80 per cent, 

60 

65 


Conium leaves 


78 


Digitalis leaves 

Henbane 


80 

80 


Squill • . 

Taraxacum 


75 „ 

75 
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CHAPTER LIX 

POISONS 

The dispensing and selling of poisons is one of the most important 
functions of the legally qualified pharmacist. By the Pharmacy 
Act of 1868 it is unlawful for any person, not being a pharmaceutical 
chemist or chemist and druggist within the meaning of the Act, to 
sell or keep open shop for the retailing, dispensing, or compound- 
ing of poisons described in the schedule. As the law has placed 
pharmacists in such a responsible position, it behoves them to see not 
only that all the provisions of* the Act are duly observed, but that in 
all dealings of which poisons form a part the greatest care is exercised. 

Precautions required by the Pharmacy Act, 1868, to be observed in 
selling by retail, and in dispensing poisons 

All the articles named or referred to in the list, both in Part I 
and Part II, are poisons within the meaning of the Pharmacy Act, 

1868. 

Sale by Retail 

I. Relating to Part I and Part II of the list, — It is unlawful to 
sell any ' poison ' by retail unless the vessel, wrapper, or cover in 
which it is contained be distinctly labelled with the name of the article, 
the word Poison, and the name and address of the seller. This applies 
to all the articles in both parts of the list. 

II. Relating to Part I only. — It is unlawful to sell by retail any 
poison included in Part I of the list to any person unknown to the 
seller, unless introduced by some person known to the seller ; and 
on every sale of any such article the seller shall, before delivery, 
make or cause to be made an entry in a book, to be kept for that 
purpose, of — 

(1) The date of sale ; 

(2) The name and address of the purchaser ; 

(3) The name and quantity of the article sold ; and 

(4) The purpose for which it is stated to be required ; to which 
the signature of the purchaser, and of the person, if any, who intro- 
duced him, shall be affixed. The article must also be labelled with the 
nayne of the article, the word ' Poison,'' and the name and address of the 
seller. 
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III. Relatuig only to arsenic and its preparatio7is. — It is unlawful 
to sell arsenic or any of its preparations unless, in addition to all the 
foregoing regulations, the following provisions of the Arsenic Act 
be also observed : 

(1) That the poison, if colourless, be mixed with soot or indigo, 
so as to colour it ; 

(2) That the person to whom the poison is sold or delivered be of 
mature age ; 

(3) That the occupation as well as the name and address of the 
purchaser be entered in the poison book. 

Dispensing. — None of the foregoing regulations applies to any 
article when forming part of the ingredients of any medicine dispensed 
by a registered chemist and druggist ; but it is necessary, if a medicine 
contain a poison included in Part I or Part II of the list, that the 
ingredients of the medicine, together with the name of the person 
to whom it is sold or delivered, be entered in a book kept for that 
purpose (Prescription Book), and that the name and address of the 
seller be attached to the medicine. 

Re-copying of prescriptions containing scheduled poisons. — It is 
not considered to be absolutely necessary to re-copy such prescrip- 
tions each time they are dispensed, but it is necessary to enter the 
number of the prescription, name, date, and address of the patient 
each time, in order to comply with the foregoing, and for this purpose 
a special register should be kept. 

LiM of Poisons ivithin the meaning of the AH 



Not to be sold unless the pur- 
chaser is known to, or is 
introduced by some person 
knovm to, the seller ; 

also entry to be made in 
Poison Book of 

(1) Dale of sale; 

(2) Hame and address of pur- 

chaser ; ! 

(3) Name arhd quantity of^ 

article ; 

(4) Purpose for which it w 

wanted ; attested by sig- 
nature ; 
and must be labelled with — 

(1) Name of article ; 

(2) The word 'POISON'; 

(3) Name and address of seller 



PART I 

♦ 
Aconite and its preparations 

Alkaloids : all poisonous vegetable alka- 
loids and their salts 
Arsenic and its preparations 
Atropine and its preparations 
Cantharides 
Cocaine and its salts 
Corrosive sublimate 
Emetic tartar 
Ergot of rye and its preparations 

PiCROTOXIN 

Potassium cyanide and all metallic 

cyanides and their preparations 
Prussic acid and its preparations 
Savin and its oil 
Strychnine and its preparations 
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Must be labelled witli — 

(1) Name of article; 

(2) The ward ' POISON ' ; 

(3) Name and address of seller 



PART n 

.Almonds, essential oil op (unless 
} deprived of pnissio acid) 

Belladonna and its preparations 

Canthabides, tincture and all vesicating 
liquid preparations of 

Carbolic acid, liquid preparations of, 
and homologues 

Chloral hydrate and its preparations 

Chloroform 

Cocaine, preparations of 

Corrosive, SUBLIMATE, preparations of 

Digitalis and its preparations 

Mercuric iodide 

Mercuric sulphocyanide 

Morphine, preparations of 

Nux VOMICA and its preparations 

Opium and its preparations, and prepara- 
tions of poppies 

Oxalic acid 

Precipitate, red (red oxide of mercury) 

Precipitate, white (ammoniated mer- 
cury) 

Strophanthus and its preparations 

Ver^qn killers, if containing a poison 
within the meaning of the Act 



Recommendations in regard to the Sale of Dangerous Articles not 
Scheduled as Poisons 

The following articlas have been submitted to the Privy Council 
from time to time with a view to their addition to the Poison Schedule. 
Although the official sanction of the department has not been accorded, 
chemists and druggists are strongly recommended to adopt special 
precautions when dealing with these articles, in order that cases of 
accidental or intentional poisoning may be prevented : 

ACETANILIDE 
AmYL NITRITE 

Butyl chloral hydrate 

Calabar bean and its preparations 

Caiwabis indica and its preparations 

Colchicum and its preparations 

Derivatives (poisonous) of vegetable alkaloids and their salts 

Elaterium and its salts 

Gelsemium and its preparations 

Phenacetin 

Phenazone 
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Salts (soluble) of oxalic acid 

Strong hydrochloric acid 

Strong nitric acid ;^ 

Strong sulphuric acid 

sulphonal 

Vermin killers containing free phosphorus 

In addition to the above, there are other dangerous articles — such 
as strong solution of ammonia, lead plaster, potassium bichromate, 
zinc sulphate, zinc chloride, phosphorus preparations, etc., etc. — 
which also demand special precautions on the part of registered 
chemists. 



Regidations for the Keeping^ Dispensing, and SelUng of Poisons 

The following, having been prescribed by the Pharmaceutical 
Society of Great Britain with the consent of the Privy Council, form 
part of the Pharmacy Act, 1868, by virtue of the Provisions of Section 1 
of that Act : 

1. That in the keeping of poisons each bottle, vessel, box, or package 
containing a poison be labelled with the name of the article, and also 
with some distinctive mark indicating that it contains poison. 

2. Also that in the keeping of poisons each poison be kept on one or 
other of the following systems, viz. : 

(a) In a bottle or vessel tied over, capped, locked, oi: otherwise secured 
in a manner different from that in which bottles or vessels containing 
ordinary articles are secured in the same warehouse, shop, or dispensary ; 
or 

(h) In a bottle or vessel rendered distinguishable by touch from the 
bottles or vessels in which ordinary articles are kept in the same ware- 
house, shop, or dispensary ; or 

(c) In a bottle, vessel, box, or package kept in a room or cupboard set 
apart for dangerous articles. 

3. That in the dispensing and selling of poisons all liniments, embroca- 
tions, lotions, and liqi^d disinfectants containing poison be sent out in 
bottles rendered distinguishable by touch from ordinary medicine bottles, 
and that there also be affixed to each such bottle (in addition to the 
name of the article, and to any particular instructions for its use) a label 
giving notice that the contents of the bottle are not to be taken internally. 

Experience has taught that the greatest safety is obtained by 
keeping all poisons and potent remedies in a cupboard by themselves. 
As an extra safeguard this cupboard may be kept locked, and a bell so 
arranged that an alarm is given each time of opening. In establish- 
ments where two or more dispensers are kept, no poisons should ever 
be dispensed or sold without the presence of a qualified witness, whose 
duty it should be to make a note, in a book kept for the purpose, of the 
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name and amount of medicament, the number of the prescription, 
with both his own and the dispenser's initials. It is impossible to 
bestow too much care on the keeping and dispensing of poisons, and 
in every case of doubt the dispenser should, no matter at what cost* 
of time and trouble, assure himself that he is carrying out the 
intention of the prescriber. 

A copy of the poison schedule should be hung in the immediate 
vicinity of the poison cupboard, as well as a table of antidotes for 
the more commonly occurring poisons, so as to be provided for all 
cases of emergency. 

In retailing poisonous substances it is always better to err on the 
vside of caution. Although all the poisons in the schedule rnay be sold 
if the legal requirements are fulfilled, yet it is the duty of a pharmacist 
to supply them only when he can reasonably assure himself that they 
are to be xisedfor legitimate purposes. 
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POISONS AND THEIB ANTIDOTES 

In case of poisoning, first send for a medical man ; then administer 
an emetic, unless corrosive acids or strong alkalies are known to 
have been swallowed. The safest emetics are : 

1. One tablespoonful of common salt in a tmnbler of warm water. 

2. One tablespoonful of mustard in a. tumbler of warm water. 

3. One to two tablespoonfuls of ipecacuanha wine. 

4. Thirty grains of zinc sulphate in half a tumbler of warm water. 

5. One-tenth grain of apomorphine hydrochloride injected hypoder- 
mically. 

Stomach syphon. — This consists of soft rubber tubing about half an 
inch in diameter and six feet in length. One end is oiled and passed 
down the gullet into the stomach ; the other end being raised above the 
patient's head, the tube is filled with water by means of a funnel, pinched 
tightly to prevent the water escaping, and lowered, when, on relaxing the 
pressure, syphoning commences. After evacuation of the stomach, the 
operation should be repeated if necessary. 

A stomach syphon must not be used in cases of poisoning with corrosive 
acids or alkalies, on account of the danger to the injured membrane. 



Acid, Carbolic; Carbolic Bis- 
infectanta 



Acid, Oxalic; Oxalates. 

Acid, PruBsic, and Cyanides. 
Acids, Corrosiye Mineral 



Aconite 



Alkalies: Ammonia, Potash, 
8oda 



Antimony Salts 



Arsenic Compounds : Weed 
Killers, Sbeep Dips 



Atropine 



Wash out stomach with soft rubber syphuu. Give; 
large doses of olive or any bland oil. The whites 
of several eggs beaten up in a little water. After- 
wards brandy and spirit of sal volatile. 

Stomach syphon dangerous unless used very care- 
fully and without appreciable loss of time. Give 
calcium chloride or chalk, whiting, or magnesia 
as for mineral acids. Soda or potash useless owing 
to formation of soluble salt. 

A mixture of ferric chloride, ammonia, and water; 
brandy. Artificial respiration. Oxygen. 

Chalk, whiting, or magnesia in water — or wall 
plaster or whiting from ceiling. Sodium bicarbonate 
or washing soda less useful on account of the 
gas evolved. Afterwards milk, olive or any bland 
oil ; boiled oatmeal or linseed gruel. 
Bo not U9e Stoviach Pump or Syphon. 

Emetic ; animal charcoal in water ; stinmlants — 
brandy, ether, ammonia. Hot-water bottles to feet 
and chest. 

Vinegar ; citric or tartaric acid ; lemon juice. Milk, 
olive oil, white of g^^^ linseed tea or oatmeal 
gruel. Brandy. 

iJo jiot use StonuKjk Ptivip or Syphon. 

Emesis generally produced. Give copious draughts 
of warm water ; tannic acid, strong tea (jboil the 

. leaves to extract the tannin) ; white of egg. Brandy, 
spirit of sal volatile. 

If strongly caustic weed killer has been tiiken, treat 
first for the alkali (y.r.). If simple arsenical poison- 
ing, use stomach syphon or give emetic ; ferric 
hydrate (calcined magnesia added to ferric chlo- 
ride) ; dialysed iron, milk, white of c^^y magnesiii. 
Oatmeal gruel, linseed tea. 

See Belladonna. 
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Bariiim Salts 
Belladonna 



Cantliarides 



Chloroform; Chloral 



Colchicnm; Conium 

Copper Salts : Verdigris, Blue 
Vitriol 



Digitalis .... 

Eserine 

Fungi 

Oases: Coal Oas, Sewer Oas, 
Vitrons Fnmes, eto. 

Henbane .... 

Iodine 



Lead Salts . . . . 

Heronry Salts : Corrosiye Sub- 
limate, White or Bed 
Preeipitate 

Opinm : Korphine, Chloro- 
dyne, etc. 



Fhosphoms: Bat Paste 



Silver Salts . 



Strychnine : Vermin Killer 



Zinc Salts 



EpMom or Glauber's salt in water ; emetic. 

Stomach syphon or emetic ; 20 gr. tannic acid, strong 
tea made by boiling the leaves; charcoal and 
water; hypodermic injection of J gr. pilocarpine 
nitrate. Artificial respiration. Oxygen. 

Emetic at once. Empty stomach by means of soft 
tube. Proceed very carefully if there is blis- 
tering. Opium, morphine subcutaneously. Linseed 
tea, oatmeal gruel. 

Stomach tube, emetic, fresh air, artificial respiration, 
oxygen. Amyl nitrite inhalation ; 10 min. of solu- 
tion of strychnine hydrochloride 1 per cent. 

Emetic, egg albumen, tannic acid, strong t«a. 

If vomiting, has not occurred, use stomach syphon. 
Give 10 gr. potassium ferrocyanide in a little 
water. Give chalk or magnesia, milk, and white 
of egg. Poultice abdomen. 

Stomach syphon or emetic; 20 gr. tannic acid or 
very strong tea made by boiling the leaves ; animal 
charcoal in water. 

Stomach tube or emetic ; tannic acid. 

Stomach tube or emetic ; treat on general principles. 

Artificial respiration ; oxygen ; treat on general prin- 
ciples. 

As for Belladonna. 

30 gr. sodium sulphite or common ' hypo ' in water ; 
two or three teaspoonfuls solution of saccharated 
lime in water ; mucilage of starch, tragacanth, or 
arrowroot ; linseed tea, etc. 

Epsom or Glaubers salt in water. Stomach tube » 
emetic. 

Emetic; stomach tube; copious draughts of milk; 
white of egg beaten up in milk. 

Stomach tube, emetic ; potassium permanganate (10 
gr. in a pint of water). Brandy, ether, ammonia, 
strong coffee. Keep patient moving, and stimulate 
body. Artificial respiration. 

Stomach tube; emetic; 2 gr. copper sulphate in a 
little water. Half a teaspoonful of Sanitas in 
water at intervals of twenty minutes for Jirtt hour. 
Copious draughts of milk. Avoid oil. 

A tablespoonful of common salt in warm water both 
as an antidote and as an emetic; white of egg. 
Milk. 

Prompt emetic or use of stomach 8y|)hon; 20 gr. 
tannic acid in water; very strong tea made by 
boiling the leaves ; a draught containing potassium 
bromide 1 dr., chloral hydrate 20 gr. Chloroform 
inhalation between spasms ; amyl nitrite inhalation 
between spasms or subcutaneously. 

Sodium or potassium bicarbonate in wat«r; soap 
solution ; tannic acid ; copious draughts of milk. 
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Errors Tolerated in . . 13 

Hand 11 

Mohr's 20 

„ Poison 12 

I „ Principle of .... 10 

I „ Verification of .... 11 

I „ Westphal's 20 

I Balstim of Peru, Assay of . . . 263 

! „ Tolu, Assay of . . 264 

i Barthel's Burner 32 

i Bath, Sand 32 

„ Water 34,35 

■ Bath-brick Filtt^rs 92 

I Baudouin's Test 188 

Baum^'s Hydrometer 23 

I Beochi*sTest 191 

I Beeswax 194 

i Belladonna Leaves, Assay of . . 253 

„ Root, Assay of . . . 254 

Bevan'sTest 191 

^ Bicarbonates, Reactions of . . . 352 

Bismuth Carbonate in Pills . . .321 

„ Oxynitrate in Pills ... 321 

„ Salts, Reactions of . . . 351 

Bland's PiU 224 

Blisters 339,342 

Board of Trade Standards ... 4 

Boiling-point 25, 26 

Bottles, Dispensing 280 

Labelling of 282 

„ Stoppering of .... 283 

„ Weighing 15 

Bougies 330 
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Brazil-wood Solution 372 

Test Paper .... 374 
Breast Plasters .... 33i», 3*2 
Bromates» Reactions of . . .331 

Bromides, Reactions of . . . . 351 i 

Buhr Mill 03, 64, 05 , 

Bullion WeightH G i 

Bumping 51 > 

Bunsen Burners .... 29, 30, 31 

Burners, Barthors 32 

„ Bunsen .... 29, :iO, 31 

(■ACHETS 314 

Cadmium Salts, Heart ions of . 362 

Calou Sulphidum in Pills . . . 321 ' 

Calcination 57 , 

Calcium Salts, Reaction of . . . 352 

Calomelin Pills 321 

Camphor in PUls 321 

„ Monobrom. in Pills .321 

„ Sublimation of ... 58 1 

(*antharides, Assay of* ... . 264 I 

Capsules 242 

„ Folding 244 I 

„ for Powders 243 

Carbonates, Reactions of ... 352 . 
Centrifugal Machines . . 102, 103, 104 

Cera Alba 194 ' 

„ Flava 194 

Cetaceum 195 

Chlorates, Dispensing of . . .312 

Chlorides, Reactions of ... . 352 

Chlorine Mixture 308 

Chrysarobin 151 

Cinchona Bark, Assay of . . . 255 

Citrates, Reactions of .... 353 

Clarification 93 

Coca Leaves, Assay of ... . 256 

Cochineal Indicator 372 

Coefficients, Alkaloidal . . . .370 
„ Volumetric .... 368 

eolation 91 

Colchicum Seed, Assay of . . . 267 

Collodions 184 

Colloid 99 

Comminution 59 

Compound Dextrin Powder . . 324 

Compressed Tablets 211 

„ „ Hypodermic . 213 

Concentrated Infusions . . . .153 

„ Liquors . . . .153 

Vegetable Solutions . 167 

Condensers 47 

„ Liebig's 47 

„ Lucas* 48 

Confeetio Piperis 233 

„ Ro8» 233 

Sennas 233 

Confections 233 

Conium Fruits, Assay of . . . . 257 
Constant-level Apparatus . . 34, 35 

Convection Currents 36 

Conversion Factors, Polarimetric . 276 
Copper Salts, Reactions of . . . 353 

Cork-press 282 

Cotton with Boric Acid .... 247 
„ „ Iodoform .... 24S 
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Cotton with Sal Alenibrotli ... 247 

Cottons, Medicated 247 

Counting Pills 328 

Court Plaster 343 

Creosote m Pills 321 

Crucibles 33 

Crushers, Mechanical 60 

CrysUlUne Salts in Pills .... 321 

Crystallisation 100 

„ Fractional . . .101 

Water of .... 101 

C'rystalloid 99 

Crystals, Axes of 100 

„ Drying of 102 

Edges of 100 

Cyanides, Rca(;tions of ... . 354 

Dahlia Test Pajjer 374 

Dangerous Combinations in Mixtures 309 

Decantation 93 

Decoction 68, 154 

Decrepitation 101 

Deliquescence 102 

Deposits in Tinctures . . . .128 

Desiccation 54 

Desiccator 56 

Dextrin, Compound Powder . . . 324 

Dialysate 99 

Dialyser 98 

Dialysis 98 

Diastase 148 

Diffusate 99 

Dimorphous Crystals 100 

Disc-mill 61 

Discs, Eye 220 

Disintegrators 62 

Dispensing 277 

„ Ceneral Remarks on . . 279 

Distillate 47 

Distillation 47 

„ Destructive .... 53 

Fractional .... 27 

of Alcohol .... 107 

„ of Medicated Waters . 158 

of Volatile Oils . . . 52 

Doses 127,364,366 

Drying-room 56 

Ebullition 35 

Edge-nmner Mill . . ... .61 

Effervescent Preparation.s, (Jranular 234 

Efflorescence 102 

Elaterin . . .• 151 

Electuary, Lenitive 233 

Elements, Atomic Weights of . . 378 

„ Melting-points of . . . 378 

Si)ecific Gravities of . . 379 

Elutriation 66 

Emetics 413 

Emplastra 20() 

Emplastrum Amnion, o. Hyd. . . 206 
„ BelladonnsB . . . 206 
„ Calefaciens .... 206 
„ Cantharidis .... 206 
„ Hydrargyri .... 206 
Menthol .... 206 
Opii 206 
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Emplastrum Piois 206 

Plumbi 206 

. „ lodid. ... 207 

„ ResinsB 207 

Saponis 207 



Emulsion Machines , . . 


307, 308 


Emulsion of Bromoform . . 


. . 306 


Castor Oil . . 


. . 304 


„ Chloroform . . 


. . 305 


„ Cocoa-butter 


. . 306 


Cod-UverOil. . 


. . 308 


Essential Oils . 


. . 306 


Extract of Male Fern . 306 


Fixed Oils . . 


. . 304 


„ Gum-resins . . 


. . 306 


„ Lanolin . . 


. . 306 


„ Oa of Turpentine 
„ Resinous Tinctures 


. . 305 


. 307 


Salol. . . . 


. . 305 


Seeds . . . 


. . 307 


„ Spermaceti . . 


. . 306 


Tar ... . 


. . 307 


Tolu Balsam 


. . 306 


VolatUe Oil . . 


. . 305 


Wax. . . . 


. . 306 


Emulsions 


. . 301 


,, ;Acacia .... 


. . 301 


,, 


Casern .... 


. . 303 


>t 


Egg ... . 


. . 303 




Gelatin. . . . 


. . 304 


y* 


Irish Moss 


302,308 




Malt Extract . . 


. . 304 




Quillaia . . . 


. . 304 


„ Tragacanth 


. . 302 


Use of Alkalies in 


. . 307 


Enfleurage 


. . 266 


Errors Tolerated in Balances 


. . 13 


„ „ Measures 


. . 8 


Weights 


. . 8 


Erythrol Tetranitrate, Dispensing of 312 


Essential Oil Distillery . . 


. . 53 


Oils 


. . 266 


„ „ Assay of . . 


. . 266 


y, ,» in Emulsions . 


. . 305 


„ in Pills. . . 


. . 322 


Esters, Determination of, in Volatile 


Oils 


. . 268 


Ethylic Alcohol .... 


. . 107 


Euonymin 


. . 134 


Evaporating Basin . . . 


. . 36 


„ Tray, Sumner's 


. . 41 


Evaporation 


. . 35 


„ %n vacuo . . . 


. . 41 


Rate of . . . 


. . 39 


Excipients, Pill ... . 


. 319, 324 


Exhaustion of Drugs, Rate of 


. . 78 


Explosive Combinations . . 


. . 312 


Expression 


. . 79 


Exsiccation 


. . 54 


Extraction of Drugs . . . 


. . 68 


Extracts 


. . 130 


„ Alcoholic 


. . 132 


Liquid . 


. . 140 


„ Aqueous Dry 


. . 130 


Liquid . 


. . 137 


„ „ Semi-Solid 


. . 130 


„ c 


Jreen .... 


. . 135 



Extracts, in Pills 321 

„ Method of Preparation . 143 

„ Treatment of, in Pills . .321 

Extract. Aloes Barbadensis . . .131 

„ Anthemldis 132 

„ Belladonn28 Alcoholic. . .133 

„ „ Liquidum . . 140 

Viride ... 136 

„ Cannabis Lidicsa . . 133 

„ CascarsB 131 

„ „ Liquidum . . . 137 

„ Cimioifugse Liquidum . . 143 

„ CinchonsB Liquidum .137 

„ CocsB Liquidum .... 143 

Colchici 136 

„ Colooynth. Comp. . .133 

ErgotflB 133 

„ „ Liquidum . . 139 

„ Euonymi Sicoum . .134 

„ Filicis Liquidum . . . 147 

„ GentianaB 132 

„ Glycyrrhizas 132 

„ „ Liquidum . . 139 

„ Hamamelidis Liquidum . 143 

„ Hydrastis Liquidum . .143 

„ Hyoscyami Viride . . . 136 

„ IpecacuanhsB Liquidum . 144 

„ Jaborandi Liquidum . . 143 

„ Jalapie 135 

„ Kjameriae 131 

„ Malti 147 

„ ,,0. Oleo MorrhusB . . 148 

„ „ Liquidum .... 148 

„ Nucis VomicaB .... 134 

„ „ „ Liquidum . 144 

Opii 132 

I „ „ Liquidum .... 139 

„ PareirsD Liquidum . . .139 

„ Physostigmatis . .134 

„ Rhei 134 

„ Sarsse Liquidum . . . 147 

yy Stramonii 134 

„ Strophanthi 136 

; „ Taraxaci 136 

\ „ y, Liquidum . . . 147 

Eye-discs 220 

Factors, Gravimetric .... 389 

„ Hydrometric .... 23 

Volumetric .... 368 

Fats 186 

Fehllng's Solution 368 

Fel Bovinum Purif. 136 

Fermentation 107 

Ferri et Ammonii Citras .... 237 

QuininsB Citras .... 238 

„ inPiUs . 323 

Ferric Salts, Reactions of . . . 356 

Ferrous Salts, Reactions of . . . 366 

Ferrum Tartaratum 238 

Filter, Bath-brick 91 

' „ Papers 82, 84 

PresH 89 

Filtration 82 

„ Continuous .... 86 

Hot 88 

„ of Corrosive Liquids . . 91 

27 
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Filtration of Volatile Liquids . 87 

„ under Pressure ... 88 

Fixed Oils 186 

„ „ Analysis of 185 

„ „ Preservation of . . . 186 

Fluorescence 197 

Foot, Imperial 4 

Formulae for Increasing or Decreas- 
ing the Strength of Percentage 

Liquids Ill 

Formulae, Molecular, Table of . .380 

Fowler's Solution 169 

Fractional Crystallisation .101 

„ Distillation .... 27 

French Terms used in Prescriptions . 296 

Funnel Supports 83 

Funnels 82 

Hot Water 88 

■ „ Separating 96 

Furnaces, Gas 32, 34 

Gallon, Imperial 4 

Gargle Bottles 281 

Gas Burners 29, 30, 31 

Gauze, Boric 248 

„ Carbolic 248 

„ Iodine 249 

„ Iodoform 249 

„ Salicylic 248 

„ Thymol 249 

Gauzes, Medicated 248 

Gelatin Basis for Suppositories . . 333 
„ Pill Coating. . . . 232, 325 

Gelatinum 241 

German Terms used in Prescriptions 296 

GUding Pills 328 

Glucanth 324 

Glucosides 151 

Glycerin 208 

Glycerin. Acidi Borici .... 209 
„ Carbolici .... 209 
„ Tannici .... 209 

Aluminis 209 

„ . Amyli 209 

„ J Boracis 210 

„ ^ Pepsini 210 

•♦ J 1 Plumbi Subacetatis . 210 

Tragacanthae . . . .210 

Glycerol 208 

Graduates 17 

Grain, Imperial 4 

Grains Weight 6 

Granular Effervescent Preparations. 234 

Granulation 101 

Gravimetric Factors 389 

Guarana, Assay of 258 

H.SMATOXYLIK Indicator . 372 

Heat 28 

„ Applications of 28 

„ Measurement of .... 28 

Heating Appliances 30 

Hu-schsohn's Flasks 267 

Hubl's Solution 187 

Hydrargyrum c. CretA in Pills . . 322 

Hydrastis, Assay of 258 

Hydraulic Press 79 
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Hydrocarbons 195 

Hydrolysis 203 

Hydrometer Conversion Factors . 23 

Tables 24 

Hydrometers 18 

„ Baum^'s .... 23 

Twaddell's .... 23 

Hyoscyamus, Assay of ... . 269 

« 
Imperial Weights and Measures . 6, 7 

Inch, Imperial 4 

Incompatible Mixtures .... 309 
Incompatibles, List of ... . 309 

Indicators 372 

Infusion 68 

Infusions 152 

„ Concentrated .... 152 

Extractive in . . . .153 

Table of 153 

Introduction 3 

lodates. Reactions of 354 

lodeosin Indicator 373 

Iodides, Reactions of 35^ 

Ipecacuanha, Assay of ... . 259 

Iron Phosphate in Pills .... 322 

„ Reduced, in Pills . . . .322 

„ Salts, Reactions of . . . .356 

„ Sulphate in Pills .... 322 

Jaborandi, Assay of 259 

Jalap, Assay of 263 

Jalapin 150 

Jujube Machine 218 

Keratin Pill coating . . * . . 327 

Keratinum 241 

Ketones in Volatile Oils, Determina- 
tion of 267 

Kilogramme, International ... 4 
Koettstorfer's Saponification .186 

Koseals 316 

Label Damper 282 

Labelling of Bottles 282 

Labels 282 

Laboratories, Model . 44, 45, 46 

LamellaD 220 

Lamp, Spirit 31 

Lanolin 193 

Lard .192 

„ Benzoated 192 

„ Oil 192 

Latent Heat of System . . . 47, 48 
Latin Terms used in Prescriptions . 289 
Lead Salts, Reactions of . . . . 367 

„ Test Paper 374 

Levigation 66 

Liebig's Condenser 47 

Liniment Bottles 281 

Liniments 155 

Linimentum Aconiti 155 

Ammonise . . . .155 
., BclladonnsB .... 155 

„ Calcis 155 

„ CamphoraB . . . .156 

„ „ Ammoniat. . 155 

., Chloroformi . . .155 
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„ Hydrargyri . . .155 

„ Opii .155 

„ Potass. lodid. c. Sapone 155 

„ Saponis 155 

„ Sinapis 155 

„ Terebinthinse . . .156 

„ „ Aceticum. 155 

Liquor Acidi Chromici . . .168 
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„ Ammonii Acetatis . 168 

Citratis ... 169 

„ Arsenicalis 169 
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„ AtropinsB Sulphatis . . 168 
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„ Calcis 171 

,, „ Saccharatus . . .171 
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„ Epispasticus 171 

„ Ethyl. Nitritis . . . .172 

„ Ferri Acetatis 172 

„ „ DialysatuH .... 99 
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„ „ Hydrochloridi . 168 

Tartratis ... 168 

„ Pancreatis 175 

„ Picis Carbonis . . .176 

„ Plumbi Fortis .... 176 

., Potassae 176 

„ SodoB ChlorinataB . . . .176 

„ Sodii Arseuatis . . .177 

„ Ethylatis .... 177 

„ Strychninae Hydrochloridi . 168 

„ Thyroidei 177 

., Trinitrini 177 

„ Zinci Chloridi 178 

Liquors 160 

„ Concentrated Vegetable . 154 
Lithium Guaiacate in Pills . . . 322 

Litmus Indicator 373 

Test Paper 374 

Litre 4 

Lotion Bottles 281 

Lozenge Board and Roller . . .216 

Cutter 217 

„ Machine 217 

Lozenges 216 

Lysimeter 162 

Maceration 68, 119 

„ Pressure .... 69 

Magnesium Salts, Reactions of . . 357 

Malt Extract 147 

„ and Co(Mivor Oil . . 148 

Manganese Test Paper .... 374 

3Iarc 69 
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„ Errors Tolerated in . . 9 

Glass 16 

„ Imperial 7 

Metal 16 

„ Metric 7 

Medicated Cottons 247 

„ Gauzes 247 

Soaps 205 

Waters 158 

Medicinal Plants, Collection of . . 406 

Mel Boracis 210 

Melting-point 25 

„ „ of Elements . . . 378 

Menstruum 68 

Mercuric Salts, Reaction of . . . 358 

Mercurous Salts, Reaction of . 358 

Mercury in Pills 322 

Methyl Orange Indicator . . 373 

Methylated Spirit Ill 

Metre, International ...... 4 

Metric Doses 364-367 

„ Measures 7 

„ Standards 4 

„ Weights 7 

Mill, Ruhr 63, 64, 65 

„ Disc 61 

„ Disintegrator . '. . .62 

„ Edge-runner or Chaser ... 61 

„ Pot 63 

Milb and MilUng 61 

Mineralised Spirit Ill 

Mixing and Sifting Machines . . 223 

Mixture Bottles 280 

Mixtures, Chlorine 308 

„ Containing Incompatibles 309 

„ Dangerous 309 

„ Dispensing of ... . 299 

Molecular Weights, Table of . . 380 

Morphinated Water 260 

Mortar Cover 60 

Mortars, Large Granite .... 59 

Pill 317 

Wedgwood 59 

Motor, Water 40 

MuUer 66 

Mustard, Volatile Oil of . . . . 273 

Mutton Suet 195 

Neutral Principles 15 

Nitrates, Reactions of .... 358 

Nitrites, Reactions of .... 369 
Nitro-glycerin Tablets . . . .219 

Nux Vomica, Assay of ... . 269 

Oils, Fixed, Assay of .... 186 
Fats, and Waxes . . 185 
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lents 186 

„ „ Specific Gravity of . 186 
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„ Volatile ....... 266 

„ Assay of , . . 260 
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Oils, Volatile, Distillation of . .52 

„ inPiUs .... 322 

„ „ Preservation of . . 266 

Ointments Id8 

Alkaloidal .... 198 
„ Dispensing of . . . 336 

Extracts in . . . .337 
,, Liquids in .... 337 

Milling of . . . 201, 202 
Powders in .... 337 

Oleo-resin. Capsici 149 

„ CubebfiB 149 

„ „ Piperis 160 
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Olivaj 190 
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„ Rosmarini, Assay of . . . 272 

Santali, Assay of ... . 272 

„ Sinapis Essent., Assay of . 273 

Theobromatis 192 

„ Thy mi, Assay of ... . 274 

Opium, Assay of 260 

„ Tincture, Assay of . . .125 
Optical Rotation, Determination of. 275 

Ounce, Imperial 4 

Oven, Water 54, 55 

Oxalates, Reactions of ... . 359 
Ox- Bile, Prepared 136 



Pancrkatin, Assay of ... . 239 

Paraffinum 195 

Durum 196 

„ Liquidum .... 196 

MoUe 196 

Pastille Mould 218 

PastiUes 218 

Pearl Coating 227, 326 

Pepsin 239 

„ Assay of 240 

in puis 322 

Percentage Solutions 160 

Percolate 69 

Percolation 68, 69, 121 

„ under Pressure ... 76 

Percolators ... 70, 74, 75, 76, 78 

Perles 244 

Pessaries 330 

Pharmacopceia 3 

Pharmacopoeial Preparations . . 105 
Pharmacy, Definition of ... . 3 

Phenacetin in Pills 321 

Phenazone in Pills 321 

Phenolphthalein Indicator . 373 
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Phosphates, Reactions of . . . 360 

Phosphorated Suet 322 

Phosphorus in Pills 322 
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Pill Apparatus . 228, 229, 230, 231, 

317, 318, 320, 326, 327, 328 
„ Coating, Extemporaneous . . 325 
French Chalk 229, 326 

Gelatin . . . 232,325 

Gold 328 

Keratin 327 

Mechanical . 230, 231, 325 
Pearl. . . . 227,326 

Salol 328 

Sandarac .... 328 

SUver 327 

Sugar . . . 232,325 

Talc 229 

Tolu 328 
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„ Excipients .... 319,324 
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„ Masses, Pharmacopoeial . . . 224 

„ Massing 319 

„ Mortars 317 

„ Powders 226 

„ Rounder 318 

„ Silvering 328 

„ Varnishes 328 

Pills, Difficult Combinations in . .320 

„ Dispensing of 317 

PUulaFerri 224 

Pint, Imperial 4 

Pipettes 17, 95 

Plants, Collection of Medicinal . . 406 
Plasters, Assay of Rubber Basis . 265 

Court 343 

„ Pharmacopoeial . . 206 

Rubber 343 

„ „ As-say of . . . 265 

„ Spreading of .... 338 

Podophyllin 150 

Poison Laws 408 

Poisons 408 

„ and their Antidotes . . . 413 
„ Dispensing of .... 411 

„ Retailing of 409 

„ Scheduled 409 

„ Storing of 411 

Polariscope 275 

„ Conversion Factors . . 276 

Potassii Permaganas* in Pills . . 323 

Potassium Iodide and Starch Paper. 374 

Salts, Reactions of . . 361 

Pot-mill 63 

Pound, Imperial 4 

Powders, Dispensing of . . .314 

„ Division of 315 

Mixing of 223 

„ Pharmacopoeial . . . 222 

Sifting of 223 

Preparations from Animal Products 239 
Prescription, Analysis of a . . . 286 
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French Terms used in 296 
German Terms used in 296 
Grammar of . . . 287 
Latin Terms used in . 289 
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Pricing . . , 
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ScillaeCo. . . . 
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Quinine and Iron Citrate in Pills . 323 i 
Sulphate in Pills . . . 323 ! 

I 

Recovery of Spirit from Marc . . 73 • 
Removal of Fixed Stoppers . . . 284 I 

Repercolation 68 | 

Resina 150 | 

,, JalapsB 150 

„ Podophylli 150 

„ ScammoniiB 151 

Retort Stand 31 

Retorts 47 

Rhubarb in Pills 323 

Rider, Use of 15 

Root Cutters * . 59 

Rubber Plasters .... 265,343 
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„ „ Converting Degrees Twad- 

dell to Sp. Gr. . . . 23 
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Sand Bath 32 
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„ Durus 203 
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Saponification of Fixed Oils . . . 203 
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Saturated Solutions . . . 161^ 162 

Scale Preparations 237 

„ „ in Pills ... 323 
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Screw Press 79 
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Selenium, Reactions of ... . 360 

Separators 96 

Sevum Prseparatum 195 

Sieves 64, 65 

Silica, Reactions of 361 

Silver Nitrate in PUls .... 323 

„ Oxide 323 

„ Salts, Reactions of . . . 361 
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„ Mottled .... 204 
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Solubilities, Determination of . . 161 

Tables of . . 167,390 

Solution, Definition of . . .160 

ofBrazUWood ... 372 

„ • of Cochineal .... 372 

„ of Gases in Liquids . .160 

„ of Hematoxylin . . . 372 

„ of lodoeosin .... 373 

„ of Liquids in Liquids . .160 

of Litmus 373 

of Methyl Orange ... 373 

of Phenolphthalein . . 373 

„ of Solids in Liquids . . 161 

of Turmeric .... 373 

Solutionp, Percentage . . 160. 163 

„ „ Adjustment of 164 

Saturated . . . 161,162 



422 



INDEX 



Specific Gravity 



PACwTS 

18 
19 
18 



by Flask . . . 
„ „ by Hydrometer 

„ „ by Westphal Bal 

ance .... 19 

„ „ of Elements . . 379 

„ „ of Liquids ... 17 

of Solids ... 21 

Rotatory Power .... 276 

Spermaceti 195 

Spirit, Industrial Ill 

„ Lamps 32 

„ Methylated Ill 

„ Mineralised Ill 

Proof 108 

„ Rectified 108 

„ ,y Rules for Diluting 

108-111 

Spiritus i^theris 113 

„ „ Comp 113 

Nitrosi . . . .114 
„ Ammon. Aromat . . . .116 

Foetid 118 

Anisi 113 

„ Armoraciro Co. . . '.118 

„ Cajuputi 113 

„ Camphorse 113 

Chloroformi 113 

„ Cinnamomi 113 

,, Juniperi 113 

Lavandulse 113 

Menth. Piperita . . . .113 

„ MyristicaB 113 

,, Rosmarini lip 

Standards, Board of Trade ... 4 

Starch, Reactions of 361 

Steam Coils . 40 

„ Pans 37, 38, 39 

„ „ Temperature of . . 38 

Stearin Suppositories 233 

Stills 50, 61, 52 

,, Earthenware 51 

„ Water 50. 51 

Stomach Syphon 413 

Stoppering of Bottles .... 283 
Stoppers, Removal of Fixed . . . 284 

Strainers 91, 92 

Straining 91 

Sublimation 67 

Suet 195 

„ Phosphorated 322 

Sugar-coating Pills . . . 232, 325 
Sugar, Solubility of, in Alcohol . . 179 
Sulphates, Reactions of ... . 362 
Sulphides, Reactions of . . •. 362 

Sulphites, Reactions of ... . 362 

Sulphonal in Pills 323 

Sulphur in Pills 323 

Sumner's Evaporating Tray . .41 

Suppositories 330 

Gelatin 333 

Glycerin .... 333 

Hollow 334 

,. Manufacture of, by 

Compression . . 335 

Stearin 333 

,, Tannin 334 



PAGE 

I Suppositories, Theobroma . . . 332 

! Suppository Baths 331 

Moulds 331 

, Sympathetic Ink 102 

i Synonyms, Table of 400 

I Syphon 95 

1 „ Stomach 413 

I Synipus 179 

„ Aromaticus 180 

I „ Auraniii 180 

„ Floris , . . .180 

Calcii Lactophosph. . . 180 

„ Cascarie Aromat. . . . 180 

Chloral 180 

! „ Codeinse 180 

I ,. Ferri lodidi 180 

' „ „ Phosphatis ... 181 

„ „ „ c. Quin. et 

Strych 182 

Glucosi 182 

,, Hemidesmi 182 

Limonis 182 

„ Pruni Virginianse . . . 182 

Rhei 183 

., Rhosados 183 

Rosa3 183 

Scillffi 183 

,. SenniP 183 

., Tolutanus 183 

„ Zingiberis 183 



I TABELLiE 211 

I „ Nitroglycerini .... 219 
Table of Atomic Weights of Ele- 
ments 378 

,, Dangerous Combinations 

in Mixtures .... 309 
„ Explosive Combinations 

in Mixtures . . . .312 
Factors for Quantitative 

Analysis .... 389 
Incompatible Substances. 309 

Indicators 372 

Melting Points of Ele- 
ments 378 

.Molecular Weights of Prin- 
cipal Chemical Sub- 
stances 380 

„ Seasons for Collecting Me- 
dicinal Plants ... 406 
Solubility of Sugar in 

Alcohol 179 

Solubility of Sugar in 

Water 179 

Specific Gravities of Ele- 
ments 379 

„ Specific Gravity of Water 
at Different Tempera- 
tures 21 

, Strengths and Doses of 
Potent Chemical Pre- 
parations .... 366 
„ Strengths and Doses of 
Potent Vegetable Pre- 
parations .... 364 
„ Synonyms 400 



INDEX 



428 



PAGE 

Table of Temperatures of Steam 

under Pressure ... 38 
„ the more Potent Prepara- 
tions, with Doses . . 365 
„ Thermometric Equivalents 377 
Tables, Alcohol .... 375, 376 

„ Hydrometor 24 

„ Solubility . . . 167, 390 

„ Volumetric 368 

Tablet Machines 211,212 

„ Triturates 214 

Tablets, Compressed 211 

Examples of 213 

„ Hypodermic 214 

„ Preparation of Material for 212 

Tar in pais 323 

Tartrates, Reactions of ... . 362 
Tellurium, Reactions of ... . 360 

Tost Papers 374 

Tests for Pharmacopoeial Substances 
and Explanations of Reactions . 347 

Tetronal in Pills 323 

Thermometers 28 

„ Centigrade ... 28 

„ Fahrenheit's . . 28, 20 

Thermometric Tables .... 377 

Thermostat 55 

Thiosulphates, Reactions of . . . 363 

Thyroidei, Liquor 177 

Thyroideum Siccum 241 

Tin Salts, Reactions of . . . .363 

Tinctura BelladonniB 123 

„ Cinchonae 123 

„ „ Comp. . . .124 

lodi 127 

„ Jalapse 124 

„ Nucis Vomicae . . .124 

Opii 125 

Tincture Presses 79 

Tinctures 119 

Alcohol in . 120, 121, 122, 123 

„ Deposits in 128 

„ Dosage of 127 

Extractive in 120, 121, 122, 123 
„ Preparation of . . . .119 
„ Prepared by Maceration . 120 
„ M Percolation . 122 

„ „ Simple Ad- 

mixture . 122 
„ Specific Gravity of, 120, 

121, 122, 123 
„ Standardised .... 123 

Tolu Pai Varnish 328 

Transparent Soap 204 

Trional in Pills 323 

Tripods 30 

Troy Weight 4, 6 

Turmeric Indicator 373 

„ Paper 374 



rAOF. 

Turpentine Liniment 156 

Twaiddeirs Hydrometer , . . .23 

Unqubnta 198 

Ung. Hydrargyri Nitratis . . . 201 

„ Parafltoi 202 

„ Zinci Oleatis 200 

Vacuum Dryer 67 

„ Pans 41, 42, 43 

Vaporisation 35 

Varnishes, Pill 328 

VolatUe Oils, Assay of .... 266 

Volumetric Fehling*s Solution . . 368 

Hydrochloric Acid N/2 . 368 

Iodine N/10 .... 371 

Oxalic Acid N/10 . . 369 

„ Potassium Dichromate 

N/10 371 

„ Hydroxide N/1 369 

„ N/2 ale. 370 

„ N/50 371 

M »» Permanganate 

N/10 369 
Silver Nitrate N/10 . . 372 
Sodium Chloride N/10 . 369 
f, „ Thiosulphate 

N/10 371 
M Solutions and Coeffi- 
cients 368 

Sulphuric Acid N/1 . . 370 
„ N/50 . 370 

Water Baths 34, 36 

„ Motor 40 

„ Ovens 54, 55 

„ Stills 60,51 

Waters, Medicated 158 

Waxes 185 

Weighing and Measuring ... 10 

„ Bottle, Tube* etc. ... 15 

Weight, Apothecaries' .... 6 

„ Avoirdupois 6 

„ Grains 6 

„ Metric, with Legal Equiva- 
lent 7 

Troy 6 

Weights and Measures 3, 4, 5, 6, 7, 8, 9 

Errors Tolerated in . . 8 

„ Table of Atomic . . .378 

„ „ Molecidar . . . 380 

Westphal Balance 19 

Wool-fat 193 

Yard, Imperial 3 

Zinc Salts, Reactions of ... 363 
., Valerianate in Pills . . .323 



I^IKTED BY 

SPOTnSWOODB AND CO. LTD. NEW-8TBBEr BQ17A&1S 

lOXDON 



UNIV. c- : r:: •.r,.\:4, 

FEB 14 1912 



